To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Mon 8/10/2015 6:06:34 PM

Subject: Re: OSWER comments on the DW PAG
OSWER Comment Binning.docx

Hi Lisa,

Please see the attached document for the binning of the OSWER Comments.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Monday, August 10, 2015 12:46 PM

To: Hernandez-Quinones, Samuel

Subject: RE: OSWER comments on the DW PAG

Hi Sam — We’ll call you since Jerry’s out today and Lee and Sara are coming here.
Thanks-

Lisa

From: Hernandez-Quinones, Samuel

Sent: Monday, August 10, 2015 12:41 PM

To: Christ, Lisa

Subject: Re: OSWER comments on the DW PAG
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Hi Lisa,

Vae L will eand it fn vni hofara tha maoantina Vi nan rall ma ati Y Ar if thara
OO 1 VWHIE OCIHIV 1L WV _yuu MOIVIO UiIC chcuny FUU VAl LI THTO Ql"_ﬁf _, Vi H Ui o
are more people joining the call | can send out my conference call info. Let me know

your preference.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Monday, August 10, 2015 12:02 PM

To: Hernandez-Quinones, Samuel

Subject: FW: OSWER comments on the DW PAG
When: Monday, August 10, 2015 2:30 PM-4:00 PM.
Where: DCRoomEast2339/DC-ICC-OW-OGWDW

Hi Sam -

Will you have the OSWER comments table prepared for today’s meeting? What number can we
call you at?

Lisa
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----- Original Appointment-----

From: Christ, Lisa

Sent: Friday, August 07, 2015 1:58 PM

To: Christ, Lisa; Hernandez-Quinones, Samuel; Ellis, Jerry; Veal, Lee; DeCair, Sara

Subject: OSWER comments on the DW PAG

When: Monday, August 10, 2015 2:30 PM-4:00 PM (UTC-05:00) Eastern Time (US & Canada).
Where: DCRoomEast2339/DC-ICC-OW-OGWDW

The purpose of this meeting is to determine how to address OSWER comments in preparation
to brief Peter and Mike next Tuesday.
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To: Ellis, Jerry[Ellis.Jerry@epa.gov];, Wieder, Jessica[Wieder.Jessica@epa.govl

Cc: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.govj
From: DeCair, Sara

Sent: Thur 7/16/2015 6:06:31 PM

Subject: RE: Revised versions - fact sheets

General Public Fact Sheet for DW PAG 7-16-15sd.docx
Technical Fact Sheet for DW PAG 7-16-15sd.docx

Jerry,

I’ve made my suggestions in redline and I think Jessica will provide input from the public
information officer perspective next. We have the Southern Exposure full scale exercise down in
South Carolina next week so we are going to be really busy, but we’re also likely to have some
discussions on water and the (simulated) media and public!

I’'m sorry I didn’t see your updated versions this morning before I got done with these. I can help
watch out for the latest edits in clean versions once you’ve had time to see what you think of
these. Thank you for keeping us on track to finalize the fact sheets!

Sara

From: Ellis, Jerry

Sent: Wednesday, July 15, 2015 4:51 PM

To: Wieder, Jessica; DeCair, Sara

Cec: Christ, Lisa; Hernandez-Quinones, Samuel
Subject: RE: Revised versions - fact sheets

Hi Jessica/Sara:

Here are the most recent versions of the fact sheets. I have included edits (track-changes)
based on Lisa’s review.
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Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: Ellis, Jerry

Sent: Monday, July 13,2015 6:00 PM
To: Wieder, Jessica; DeCair, Sara
Subject: Revised versions - fact sheets

Jessica/ Sara:

Here are 2™ drafts of the fact sheets. Sara, I need help with a “plain language” definition of

millirem; NRC’s definition is too technical. Also, last question on the technical fact sheet [ need

a close review and suggestions on question #4.

Jerry L. Ellis, Jr.

Environmental Scientist
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U.S. Environmental Protection Agency
Standards and Risk Management Division

Office of Ground Water and Drinking Water

Washington, D.C. 20460

Phone: 202-564-2766
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Veal, Lee[Veal.Lee@epa.gov]

Cc: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov}; Ellis, Jerry[Ellis.Jerry@epa.gov]
From: DeCair, Sara

Sent: Wed 7/8/2015 8:28:09 PM

Subject: RE: New Internal Q&As, new Project Plan

Q&A Document 7-8-2015.docx

Thank you! Your edits are really helpful. I’ve updated it and cleaned it up, and we can !

to it for when it’s needed. I'm thinking when we get OSWER’s comments, we’ll need to use this
for our discussions internally. Here is the cleaned up version.

From: Christ, Lisa

Sent: Wednesday, July 08, 2015 2:55 PM

To: DeCair, Sara; Veal, Lee

Cc: Hernandez-Quinones, Samuel; Ellis, Jerry
Subject: RE: New Internal Q&As, new Project Plan

Hi Ladies —

| had a few comments and added a Q&A based on a question from Ken Kopocis. | think
it's close to ready for the ODs. Sam is out until 7/20.

Lisa

From: DeCair, Sara

Sent: Wednesday, July 08, 2015 12:05 PM

To: Veal, Lee; Christ, Lisa

Subject: New Internal Q&As, new Project Plan

Lee, Lisa,

I made edits to the subject documents based on yesterday’s OD level questions, and feedback we
got during our last briefing with Mike and Peter. In the Q& As, I highlighted all the new material
(and kept two different approaches to the cumulative risk question for our own info). In the
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Project Plan, 1 listed rev dates and status of all our associated documents, and cut out all the steps
we’ve accomplished so far to keep it to two pages. I got input from Mike’s chief of staff, Andrea,
and would be interested in yours. Do you think these could be good to send up to our ODs?

Thank you!

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108

Room 1416 B in WJC West
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To: Edwards, Jonathan[Edwards.Jonathan@epa.govl; Christ, Lisa[Christ.Lisa@epa.gov]
Cc: Clark, Becki[Clark.Becki@epa.gov};, Greene, Ashley[Greene.Ashley@epa.gov}; Galada,
Heather[Galada.Heather@epa.gov}; Oshida, Phil[Oshida.Phil@epa.gov}; Burneson,
Eric[Burneson.Eric@epa.gov}]

From: Grevatt, Peter

Sent: Wed 7/8/2015 12:35:05 PM

Subject: FW: Draft Drinking Water PAG for OSWER review

EPA PAG Comments EXCERPT OF WATER TAB with resolution text deleted. xIsx

Thanks for your draft responses Jonathan et al. I modified slightly to make sure we were fully
responsive to the issues that I thought Jim was focused on. We’ll keep you posted on what we
hear back.

From: Grevatt, Peter

Sent: Wednesday, July 08, 2015 8:03 AM

To: Woolford, James; Flynn, Mike

Cec: 'Becki Clark'

Subject: RE: Draft Drinking Water PAG for OSWER review

Thanks Jim. Good questions. Here are responses, and we would of course be happy to discuss if
that would be helpful.

Ex. 5 - Deliberative Process
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EXx. 5 - Deliberative Process

From: Woolford, James

Sent: Monday, July 06, 2015 5:56 PM

To: Flynn, Mike

Cec: Grevatt, Peter

Subject: RE: Draft Drinking Water PAG for OSWER review

Was just reading this over. Sorry [ missed the brief.
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Ex. 5 - Deliberative Process

Ex. 5 - Deliberative Process

Thanks

Jim Woolford, Director

Office of Superfund Remediation and Technology Innovation
Office of Solid Waste and Emergency Response

US Environmental Protection Agency

1200 Penn. Ave., NW

Washington, DC 20460

(Mail Code 5201-P)

Phone: (703) 603 8960— Main Office Line

Physically located at:
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Room 5622

One Potomac Yard (South)
2777 S. Crystal Dr.
Arlington, VA 22202

From: Flynn, Mike

Sent: Wednesday, June 24, 2015 5:30 PM

To: Cheatham, Reggie; Woolford, James

Cec: Grevatt, Peter; Tulis, Dana; Gardner, Monica; Fitz-James, Schatzi; Kudarauskas, Paul;
DeCair, Sara; Hernandez-Quinones, Samuel; Edwards, Jonathan; Burneson, Eric; Perrin, Alan;
Christ, Lisa

Subject: Draft Drinking Water PAG for OSWER review

Importance: High

Reggic and Jim,

Peter and I appreciate your time and support on the drinking water PAG proposal and, as you
know, we’re anxious to get this to the Office of Policy soon. We hope yesterday’s briefing and
discussion with your staff will enable you to get feedback to us on this proposal by July 14. I've
attached the draft PAG chapter for your review.

OW and OAR staff are available to discuss any of the proposal details as needed and when it’s
convenient for you. Please contact Sam Hernandez at (202) 564-1735 or Sara DeCair at (202)
343-9108 with any questions or to set up a meeting; please direct any comments or suggestions
you have on the PAG chapter to them as well.
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Again, thank you in advance for your support and input, and don’t hesitate to call Peter or me if
you have questions.

Thanks,

Mike
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To: Grevatt, Peter[Grevatt.Peter@epa.gov]; Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Flynn, Mike[Flynn.Mike@epa.gov]; Clark, Becki[Clark.Becki@epa.gov]; Oshida,
Phil[Oshida.Phil@epa.gov]; Perrin, Alan[Perrin.Alan@epa.govl; DeCair, Sara[DeCair.Sara@epa.govl;
Veal, Lee[Veal.Lee@epa.gov]; Boyd, Mike[Boyd.Mike@epa.gov], Wieder,
Jessica[Wieder.Jessica@epa.gov]

From: Edwards, Jonathan

Sent: Tue 7/7/2015 8:04:42 PM

Subject: RE: Draft Drinking Water PAG for OSWER review

EPA PAG Comments EXCERPT OF WATER TAB with resolution text deleted.xlsx

Ex. 5 - Deliberative Process

Answers to Jim’s Questions:

Ex. 5 - Deliberative Process
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Ex. 5 - Deliberative Process

Ex. 5 - Deliberative Process

Ex. 5 - Deliberative Process
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From: Grevatt, Peter

Sent: Monday, July 06,2015 8:11 PM

To: Christ, Lisa; Edwards, Jonathan

Cc: Flynn, Mike; Clark, Becki; Oshida, Phil

Subject: Fwd: Draft Drinking Water PAG for OSWER review

I'd like to get back to Jim tomorrow. Can you please connect in the morning to craft a response?

Ex. 5 - Deliberative Process iThanks.

Sent from my iPhone
Begin forwarded message:

From: "Woolford, James" <W oolford. James@epa.gov>

Date: July 6, 2015 at 5:56:11 PM EDT

To: "Flynn, Mike" <Flynn.Mike@epa.gov>

Cec: "Grevatt, Peter" <Grevatt Peter(@epa.gov>

Subject: RE: Draft Drinking Water PAG for OSWER review

Was just reading this over. Sorry I missed the brief.

Ex. 5 - Deliberative Process

Thanks

Jim Woolford, Director
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Office of Superfund Remediation and Technology Innovation
Office of Solid Waste and Emergency Response

US Environmental Protection Agency

1200 Penn. Ave., NW

Washington, DC 20460

(Mail Code 5201-P)

Phone: (703) 603 8960— Main Office Line

Physically located at:

Room 5622

One Potomac Yard (South)
2777 S. Crystal Dr.
Arlington, VA 22202

From: Flynn, Mike

Sent: Wednesday, June 24, 2015 5:30 PM

To: Cheatham, Reggie; Woolford, James

Cec: Grevatt, Peter; Tulis, Dana; Gardner, Monica; Fitz-James, Schatzi; Kudarauskas, Paul;
DeCair, Sara; Hernandez-Quinones, Samuel; Edwards, Jonathan; Burneson, Eric; Perrin,
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Alan; Christ, Lisa
Subject: Draft Drinking Water PAG for OSWER review
Importance: High

Reggie and Jim,

Peter and I appreciate your time and support on the drinking water PAG proposal and, as
you know, we’re anxious to get this to the Office of Policy soon. We hope yesterday’s
briefing and discussion with your staff will enable you to get feedback to us on this
proposal by July 14. I’ve attached the draft PAG chapter for your review.

OW and OAR staff are available to discuss any of the proposal details as needed and when
it’s convenient for you. Please contact Sam Hernandez at (202) 564-1735 or Sara DeCair at
(202) 343-9108 with any questions or to set up a meeting; please direct any comments or
suggestions you have on the PAG chapter to them as well.

Again, thank you in advance for your support and input, and don’t hesitate to call Peter or
me if you have questions.

Thanks,

Mike
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To: Edwards, Jonathan[Edwards.Jonathan@epa.gov]; DeCair, Sara[DeCair.Sara@epa.govi;
Perrin, Alan[Perrin.Alan@epa.gov]

Cc: Christ, Lisa[Christ.Lisa@epa.gov]; Wieder, Jessica[Wieder.Jessica@epa.gov]; Boyd,
Mike[Boyd.Mike@epa.gov]
From: Veal, Lee

Sent: Tue 7/7/2015 4:54:46 PM
Subject: REVISED : Draft Drinking Water PAG for OSWER review
EPA PAG Comments EXCERPT OF WATER TAB with resolution text deleted. xlsx

All

>

Please take a look at these changes.

Answers to Jim’s Questions:

Ex. 5 - Deliberative Process
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EXx. 5 - Deliberative Process

Ex. 5 - Deliberative Process

Ex. 5 - Deliberative Process

Begin forwarded message:

From: "Woolford, James" <Woolford.James@epa.gov>

Date: July 6, 2015 at 5:56:11 PM EDT

To: "Flynn, Mike" <Flynn.Mike@epa.gov>

Cc: "Grevatt, Peter" <Grevatt.Peter@epa.gov>

Subject: RE: Draft Drinking Water PAG for OSWER review

Was just reading this over. Sorry I missed the brief.

EXx. 5 - Deliberative Process
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EXx. 5 - Deliberative Process

Thanks

Jim Woolford, Director

Office of Superfund Remediation and Technology Innovation
Office of Solid Waste and Emergency Response

US Environmental Protection Agency

1200 Penn. Ave., NW

Washington, DC 20460

(Mail Code 5201-P)

Phone: (703) 603 8960~ Main Office Line

Physically located at:

Room 5622

One Potomac Yard (South)
2777 S. Crystal Dr.
Arlington, VA 22202
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From: Flynn, Mike

Sent: Wednesday, June 24, 2015 5:30 PM

To: Cheatham, Reggie; Woolford, James

Cec: Grevatt, Peter; Tulis, Dana; Gardner, Monica; Fitz-James, Schatzi;
Kudarauskas, Paul; DeCair, Sara; Hernandez-Quinones, Samuel; Edwards,
Jonathan; Burneson, Eric; Perrin, Alan; Christ, Lisa

Subject: Draft Drinking Water PAG for OSWER review

Importance: High

Reggie and Jim,

Peter and I appreciate your time and support on the drinking water PAG proposal
and, as you know, we’re anxious to get this to the Office of Policy soon. We hope
yesterday’s briefing and discussion with your staff will enable you to get
feedback to us on this proposal by July 14. I’ve attached the draft PAG chapter
for your review.

OW and OAR staff are available to discuss any of the proposal details as needed
and when it’s convenient for you. Please contact Sam Hernandez at (202) 564-
1735 or Sara DeCair at (202) 343-9108 with any questions or to set up a meeting;
please direct any comments or suggestions you have on the PAG chapter to them
as well.

Again, thank you in advance for your support and input, and don’t hesitate to call
Peter or me if you have questions.
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Fri 6/26/2015 6:34:09 PM

Subject: Fw: Draft Drinking Water PAG proposal in review now
Water PAG draft Action Memo 5-28-2015.docx

FYI.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: DeCair, Sara

Sent: Friday, June 26, 2015 2:05 PM

To: Mazza, Carl; Ohanian, Edward; Raffaele, Kathleen; Foster, Stiven

Cc: Veal, Lee; Shoaff, John; Perrin, Alan; Hernandez-Quinones, Samuel; Royce, Christopher; Ellis, Jerry
Subject: Draft Drinking Water PAG proposal in review now

Good afternoon Carl,

Thank you for helping us share context for this proposal across offices. See

attached our draft Action Memo for a little more detail and please advise if a briefing
would be helpful. OGWDW and ORIA are making key staffers available at any time
during these internal reviews, in particular myself, Sam Hernandez and Lisa Christ. I'm
glad to find a mutually agreeable time if you tell me who should be invited.

OGWDW and ORIA have collaborated on this proposal for short term drinking water
guidance for radiological emergencies (a drinking water PAG), which is a gap identified
by commenters on the Agency’s 2013 revision of the Protective Action Guides and
Planning Guidance for Radiological Incidents (“PAG Manual”). The purpose of the PAG
Manual is to help federal, state, and local authorities make decisions to protect the
public during radiological emergencies. This drinking water proposal is to be announced
in the Federal Register for public comments prior to inclusion in the full PAG Manual.
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OGC has completed their reviews, and OHS and OSWER (OEM and OSRTI) are
currently reviewing the proposal. We briefed Dana Tulis and Monica Gardner the other
day, along with key staff in their offices. The interagency group that develops the PAG
Manual is supportive of the approach. We're following a similar process path as we used
with the 2013 PAG Manual, including reviews by offices involved in radiation protection
and emergency response (OSWER, OHS, OW) then facilitation by OP and

interagency review by OMB.

Thank you and | hope you have a lovely weekend,

Sara
202-343-9108
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To: Burneson, Eric[Burneson.Eric@epa.gov}; Christ, Lisa[Christ.Lisa@epa.gov}; Hernandez-
Quinones, Samuel[Hernandez.Samuei@epa.gov]

Cc: Edwards, Jonathan[Edwards.Jonathan@epa.gov]; Cherepy,
Andrea[Cherepy.Andrea@epa.govl; Veal, Lee[Veal.Lee@epa.gov]; DeCair, Sara[DeCair.Sara@epa.gov]
From: Perrin, Alan

Sent: Thur 6/25/2015 2:57:45 PM

Subject: FW: Draft Drinking Water PAG for OSWER review - confidential

FYI, wanted to pass this along since OW science advisor is included on the chain. (Carl Mazza is
the OAR front office science advisor.) -Alan

Alan Perrin, Deputy Director
Radiation Protection Division, USEPA
ofc (202) 343-9775 { mbl (202) 279-0376

From: Edwards, Jonathan

Sent: Thursday, June 25, 2015 10:39 AM

To: Mazza, Carl

Cc: Cherepy, Andrea; Shoaff, John; DeCair, Sara; Veal, Lee; Perrin, Alan
Subject: Re: Draft Drinking Water PAG for OSWER review - confidential

Contact Sara DeCair at 343.9108
Sent from my iPhone

On Jun 25, 2015, at 9:01 AM, Mazza, Carl <Mazza.Carl@epa.gov> wrote:

Are u folks involved in this. Who can I go to for info on our perspective forlpm mtg this
afternoon.

Sent from my iPhone

Begin forwarded message:

From: "Ohanian, Edward" <Ohanian.Edward@epa.gov>

Date: June 25, 2015 at 8:54:30 AM EDT

To: "Raffacle, Kathleen" <raffacle kathleen@epa.gov>, "Mazza, Carl"
<Mazza.Carl@epa.gov>

Cc: "Firestone, Michael" <Firestone.Michael@epa.gov>

Subject: RE: Draft Drinking Water PAG for OSWER review - confidential
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[ am not aware of it but it got my attention per your email. Talk to you later. Thx, Ed

Edward V. Ohanian, Ph.D.

Office of Water (MC: 4301T)
(202) 566-1117 (Voice)

(202) 566-0441(Fax)

Mailing Address:

U.S. Environmental Protection Agency
Rm: 5231P/Q WJC East (MC: 4301T)
1200 Pennsylvania Avenue, NW

Washington, DC 20460

Address for Visitors and Deliveries:
1201 Constitution Avenue, NW
WIJC East, 5th Floor, Rm: 5231P/Q

Washington, DC 20004

From: Raffacle, Kathleen

Sent: Thursday, June 25,2015 8:01 AM
To: Mazza, Carl; Ohanian, Edward

Cec: Firestone, Michael

Subject: FW: Draft Drinking Water PAG for OSWER review - confidential

Importance: High
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Carl and Ed,

Did you know about this? [ would like to talk with you about it at our meeting this

afternoon.

Ex. 5 - Deliberative Process

Thanks!

Kathleen

Kathleen Raffaele, Ph.D.

Senior Science Advisor

Policy Analysis and Regulatory Management Staff

Office of Solid Waste and Emergency Response (OSWER)
U.S. EPA

Telephone (202) 566-0301

Mailcode 5103T
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Huff, Lisa[Huff.Lisa@epa.gov}
Cc: Greene, Ashley[Greene.Ashley@epa.gov]

From: Flaharty, Stephanie

Sent: Wed 6/24/2015 6:19:00 PM

Subject: FW: PAG briefing doc

1Water PAG briefing for OSWER ODs 6-23-2015.docx

Faollow-up FYT. ..

From: Evalenko, Sandy

Sent: Wednesday, June 24, 2015 1:37 PM
To: Flaharty, Stephanie

Subject: FW: PAG briefing doc

Steph — | have the briefing document. Wow—This is the first that I've heard of this
guidance.

Sandy

From: Cogliano, Gerain

Sent: Wednesday, June 24, 2015 1:28 PM
To: Evalenko, Sandy; Farrar, Wanda
Subject: FW: PAG briefing doc

Sandy and Wanda. ..

Attached is the PAG briefing document that was provided to OSWER. We were told that it was
not tiered because of concerns over the document being leaked.

Hope this helps in tracking down what this document is.
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Thanks,

Gerain
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To: Grevatt, Peter[Grevatt.Peter@epa.govl]; Clark, Becki[Clark.Becki@epa.gov]

Cc: Greene, Ashley[Greene.Ashley@epa.govl; Christ, Lisa[Christ.Lisa@epa.gov]; Oshida,
Phil[Oshida.Phil@epa.gov]
From: Burneson, Eric

Sent: Mon 6/22/2015 7:08:44 PM
Subject: Response to Kens Question about the Rads PAG

Peter:

A few weeks ago you shared Ken’s Comments on the Draft Drinking Water Protective Action
Guidance Document. The team has addressed Ken’s comments on the document and is ready to.

proceed. Ex. 5 - Deliberative Process !
‘ Ex. 5 - Deliberative Process ‘

Ex. 5 - Deliberative Process

Eric Burneson, P.E.
Director of Standards and Risk Management
Office of Ground Water and Drinking Water

US Environmental Protection Agency
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Phone: 202-564-5250

Fax: 202 564 3760
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To: Greene, Ashley[Greene.Ashiey@epa.gov]

Cc: Christ, Lisa[Christ.Lisa@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Mon 6/22/2015 5:33:06 PM

Subject: Tues 6/23 Water PAG briefing mat'ls

Water PAG briefing for OSWER ODs 6-18-2015 clean.docx

Hi Ashley,

attached is the briefing document for tomorrow's meeting.

Thank You

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Christ, Lisa[Christ.Lisa@epa.gov]
From: Hernandez-Quinones, Samuel
Sent: Mon 6/22/2015 12:37:14 PM

Subject: Re: draft reply to Ken's questions PAG vs cyanotoxin HA

Hi Lisa,

Eric's version is accurate.

Ex. 5 - Deliberative Process

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"”

From: Christ, Lisa
Sent: Thursday, June 18, 2015 3:35 PM
To: Hernandez-Quinones, Samuel

Subject: FW: draft reply to Ken's questions PAG vs cyanotoxin HA

Hi Sam,

Please review Eric’s response to Ken’s questions for accuracy.

Thanks-

Lisa
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From: Burneson, Eric

Sent: Thursday, June 18, 2015 3:27 PM

To: Christ, Lisa

Subject: RE: draft reply to Ken's questions PAG vs cyanotoxin HA

Lisa:

First can you let me know how we plan to get back to Ken? Do we have to resubmit the PAGs
document to Ken or are we transmitting a note to him in response to his comment without
actually giving him another opportunity to revise. Please run this explanation by our technical
folks to see if it is still accurate.

Second, we should look at this as an opportunity to craft a public Q&A on the document. | think
our response is still a little too technical.

Ex. 5 - Deliberative Process

From: Christ, Lisa
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Sent: Monday, June 15, 2015 2:10 PM
To: Burneson, Eric
Subject: FW: draft reply to Ken's questions PAG vs cyanotoxin HA

Eric-l worked with SRRB to prepare the below explanation. Let me know if you have comments,
questions or concerns

Lisa

Ken

3

Ex. 5 - Deliberative Process
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From: Albert, Ryan

Sent: Monday, June 15, 2015 1:03 PM

To: Christ, Lisa

Cc: Holsinger, Hannah

Subject: FW: draft reply to Ken's questions

Hi Lisa,

Here is a draft slightly shortened from what Hannah kindly prepared. New language is in red
(because we are shocking like that). Please be sure the clause | highlighted yellow is factually
correct.

Please let us know if you need anything else.

EXx. 5 - Deliberative Process

Best regards,

Ryan

ED_001057_00006263



Ryan Albert, Ph.D.

Associate Chief

Standards and Risk Reduction Branch

Office of Ground Water and Drinking Water
United States Environmental Protection Agency

(202) 564-0763

From: Holsinger, Hannah

Sent: Thursday, June 11, 2015 1:55 PM
To: Albert, Ryan

Subject: RE: draft reply to Ken's questions

Ex. 5 - Deliberative Process

Thanks!

Hannah

From: Albert, Ryan

Sent: Thursday, June 11, 2015 9:11 AM
To: Holsinger, Hannah

Subject: FW: draft reply to Ken's questions
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From: Christ, Lisa

Sent: Thursday, June 11, 2015 9:10 AM
To: Albert, Ryan

Subject: draft reply to Ken's questions

Ex. 5 - Deliberative Process

Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760
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Mail Code: 4607M
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Perrin, Alan[Perrin.Alan@epa.gov}

From: DeCair, Sara

Sent: Thur 6/18/2015 9:05:13 PM

Subject: RE: To provide to ODs: Fri. 6/12 Water PAG briefing mat'ls
Water PAG briefing for OSWER ODs 6-18-2015 clean.docx

Water PAG briefing for OSWER ODs 6-18-2015 hilited.docx

Lisa

I was working on the same thing — maybe if you like this version, with a few more changes I
noted from Mike and Peter, each office can send the clean version up to their ODs? Then they
can decide if they want to send it ahead of time to Reggie and Jim prior to Tuesday.

Thanks so much,

Sara

From: Christ, Lisa

Sent: Thursday, June 18, 2015 4:45 PM

To: DeCair, Sara; Veal, Lee; Hernandez-Quinones, Samuel; Ellis, Jerry; Edwards, Jonathan;
Perrin, Alan

Subject: RE: To provide to ODs: Fri. 6/12 Water PAG briefing mat'ls

Hello —

I made the edits suggested by Peter and Mike during the pre-brief last Friday. Also, |
suggest Sara cover the parts of the briefing highlighted yellow and Sam those
highlighted blue. Let me know if anyone has questions or concerns.

Lisa

ED_001057_00006264



From: DeCair, Sara

Sent: Wednesday, June 10, 2015 4:43 PM

To: Veal, Lee; Christ, Lisa; Hernandez-Quinones, Samuel; Ellis, Jerry; Edwards, Jonathan;
Perrin, Alan

Subject: To provide to ODs: Fri. 6/12 Water PAG briefing mat'ls

All;

>

Please provide these materials to Office Directors Mike Flynn and Peter Grevatt ASAP in
preparation for Friday’s 11 am pre-brief. I just did a little formatting improvement on the
briefing itself, and the internal Q&A is unchanged.

I would like to open the briefing, then hand it to Sam for Background on SDWA and Options
Considered sections, then I will go through Proposed Approach to the end. I plan to note any
suggestions they have on the material and will revise the briefing for the meeting with OSWER
on June 23.

See you all Friday!

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108

Room 1416 B in WJC West
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To: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov]
Cc: Christ, Lisa[Christ.Lisa@epa.gov]

From: Ellis, Jerry

Sent: Wed 6/17/2015 9:30:10 PM

Subject: FW: Water PAG: Updated Communications Plan

DRAFT Drinking Water PAG Comms Plan Clean 5-13-15_lc.doc
DRAFT Drinking Water PAG Comms Plan Clean 6-17-15.doc

Hi Sam,

This is the most recent version of the communications plan is 6-17-15. I only added the
nursing mothers category and added Sara’s name as one of the contacts. The one that went to
ORIA before we did the ODs meeting is the 5-13-15 version.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: Ellis, Jerry

Sent: Wednesday, May 13,2015 4:53 PM

To: DeCair, Sara; Wieder, Jessica

Subject: RE: Water PAG: Updated Communications Plan

Sorry, we had some last minute formatting edits and very editorial changes in section 3 and 7.
Please see attached file with “Ic” at the end.
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Jerry L. Ellis, Jr.

N

AAAAAA +
t

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: Ellis, Jerry
Sent: Wednesday, May 13,2015 3:03 PM
To: DeCair, Sara; Wieder, Jessica

Subject: Water PAG: Updated Communications Plan

Hi Sara,

Here 1s the updated version of the communications plan (clean and track-changes). We are still
working on the internal Q&As. 1 suggest we schedule our next meeting on that document after

I’'m able to get out a cleaner draft. I’'m thinking week of May 25®... I’'m planning to travel on

May 26" so any other day that week is fine.

Jerry L. Ellis, Jr.
Environmental Scientist

U.S. Environmental Protection Agency
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Standards and Risk Management Division
Office of Ground Water and Drinking Water

1200 Pennsylvania Ave. (4607M), N.W.

Phone: 202-564-2766
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Tue 6/16/2015 5:18:41 PM

Subject: Clean Version of PAG Document (6/16/15)
Draft Protective Action Guide 6-16-15 OGWDW.docx

Attached

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Tue 6/16/2015 4:08:19 PM

Subject: RE: r3evised PAG proposal

Draft Protective Action Guide 6-9-15 KenKopocis Comments.docx

Attached.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Tuesday, June 16, 2015 11:02 AM
To: Hernandez-Quinones, Samuel
Subject: r3evised PAG proposal

Hi Sam,

Please send me the revised PAG chapter that incorporates Ken’s comments.

Thanks-

Lisa
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Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Greene, Ashley[Greene.Ashiey@epa.gov]

Cc: Christ, Lisa[Christ.Lisa@epa.gov]; DeCair, Sara[DeCair.Sara@epa.govj}
From: Ellis, Jerry

Sent: Thur 6/11/2015 1:53:21 PM

Subject: FW: To provide to ODs: Fri. 6/12 Water PAG briefing mat'ls

Water PAG briefing for ODs 6-10-2015.docx

Q&A Document 6-9-2015.docx

Ashley, not sure if Lisa sent already but we had slight formatting changes, so Peter should get
these as latest version of these 2 documents. Thanks.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: DeCair, Sara

Sent: Wednesday, June 10, 2015 4:43 PM

To: Veal, Lee; Christ, Lisa; Hernandez-Quinones, Samuel; Ellis, Jerry; Edwards, Jonathan;
Perrin, Alan

Subject: To provide to ODs: Fri. 6/12 Water PAG briefing mat'ls

All;

>

Please provide these materials to Office Directors Mike Flynn and Peter Grevatt ASAP in
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preparation for Friday’s 11 am pre-brief. I just did a little formatting improvement on the
briefing itself, and the internal Q&A is unchanged.

I would like to open the briefing, then hand it to Sam for Background on SDWA and Options
Considered sections, then I will go through Proposed Approach to the end. I plan to note any

R N, FE S F v [ SR | SR P NS R PP N SRS I
suggestions they have on the material and will revise the briefing for the meeting with OSWER

on June 23.

See you all Friday!

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]
From: Huff, Lisa

Sent: Wed 6/10/2015 12:17:00 PM
Subject: RE: PAGs guidance

I picked up the comments yesterday and slid them under your door — sorry I didn’t give you a
heads up.

Lisa Foersom Huff

Associate Branch Chief

Targeting and Analysis Branch

Standards and Risk Management Division
Office of Groundwater and Drinking Water
U.S. EPA

EPA East Bldg. Rm. 2331 C

202-566-0787

From: Christ, Lisa

Sent: Wednesday, June 10, 2015 8:16 AM

To: Greene, Ashley; Bethel, Heidi; Huff, Lisa
Cec: Bissonette, Eric; Grevatt, Peter; Clark, Becki
Subject: RE: PAGs guidance

Some kind person left them under my door.

Thank you -

ED_001057_00006283



From: Greene, Ashley

Sent: Tuesday, June 09, 2015 9:46 AM

To: Bethel, Heidi; Huff, Lisa; Christ, Lisa

Cec: Bissonette, Eric; Grevatt, Peter; Clark, Becki
Subject: Re: PAGs guidance

Hi Lisa and Lisa,

Can you please pick up Ken's comments from Heidi?

Thanks,
Ashley
Sent from my iPhone

On Jun 9, 2015, at 6:30 AM, Bethel, Heidi <Bethel . Heidi@epa.gov> wrote:

Hi

>

Ken returned the PAGs guidance to me this momning. He marked it up. If you want to send
someone down to get it, I’'m in 3311P.

Thanks,

Heidi

Heidi Bethel, Ph.D.

U.S. Environmental Protection Agency

Special Assistant to the Deputy Assistant Administrator
Office of Water

WJC East 3311P

(202) 566-2054
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov]; Ellis, Jerry[Ellis.Jerry@epa.gov}]
Cc: Perrin, Alan[Perrin.Alan@epa.gov}; Veal, Lee[Veal.Lee@epa.gov}
From: DeCair, Sara

Sent: Tue 6/9/2015 7:43:55 PM

Subject: Mat'ls for ODs 6/12 briefing

Water PAG briefing for ODs 6-9-2015.docx

Q&A Document 6-9-2015.docx

Water PAG FR Notice draft 6-9-2015.docx

DRAFT Drinking Water PAG Comms Plan Clean 5-13-15_lc.doc

Water PAG draft Action Memo 5-28-2015.docx

RP_AP-BR1-8 PAG-Manual (DeCair) 6-8-2015.docx

All;

>

For Friday’s pre-briefing with Mike and Peter, we talked about running through the attached
Water PAG briefing for ODs paper in preparation for our meeting on 6/23 with OSWER ODs,
and then moving to the Internal Q&As which we know will be of great interest to all the ODs.
We should probably provide these ahead of time to our ODs. Maybe tomorrow, if you are
comfortable with the content?

In hand at Friday’s meeting, I’d like to have copies of the Action Memo, Comms Plan, FR
Notice, the Water PAG chapter (aka proposal) and the Project Schedule. I did confirm that we
are using the latest template for the FR Notice. I’ve attached clean versions of each of these
except the Water PAG chapter -- Lisa has a new version of the chapter with Peter’s comments
incorporated, and it’s currently being reviewed by Ken Kopocis.

Plz call or write if you need anything — thank you!

Sara

Sara D. DeCair

http://www.epa.cov/radiation/rert/pags.html

202-343-9108
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Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Mon 6/1/2015 3:38:21 PM

Subject: Re: PAG chapter w/OGC comments incorporated.
Draft Protective Action Guide 6-1-15 OGWDW.docx
OW-OAR PAG brief final v2 LC.DOCX

Hi Lisa,

please find the draft email language and requested files below.

Thanks

Sam

Hi,

Attached you will find the draft Chapter outlining the basis for the Radiation Protective Action
Guide for Drinking Water. A PAG provides a projected dose value, at which specific protective
action (do not drink order) is recommended to avoid or reduce the potential radiation exposure
to an individual.

EXx. 5 - Deliberative Process

OGC has reviewed the document and provided comments and edits to OGWDW. All OGC edits
have been incorporated in the draft document.

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735
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"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Monday, June 1, 2015 10:25 AM

To: Hernandez-Quinones, Samuel

Subject: RE: PAG chapter w/OGC comments incorporated.

Thanks Sam_-- Please prepare a draft email that Peter could send to Ken.| Ex.s - Deliberative Process

Ex. 5 - Deliberative Process

| Exs-paiberaive Process | Sand it to me for a quick review and I'll forward it on to Ashley.

Thanks-

JLisa

From: Hernandez-Quinones, Samuel

Sent: Monday, June 01, 2015 10:17 AM

To: Christ, Lisa

Subject: Re: PAG chapter w/OGC comments incorporated.

| think | do. I will look for it and send it to you also.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735
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"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Monday, June 1, 2015 10:15 AM

To: Hernandez-Quinones, Samuel

Subject: RE: PAG chapter w/OGC comments incorporated.

| wanted to include a copy of the Stan Mieburg briefing with the document and a cover note. Do
you have access to the briefing document?

From: Hernandez-Quinones, Samuel

Sent: Monday, June 01, 2015 10:13 AM

To: Christ, Lisa

Subject: Re: PAG chapter w/OGC comments incorporated.

Ok, | was planning on sending it to Ashley and ask her about the best way to get the
document to Mr. Kopocis. But | will send it to you then.

Thanks

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

ED_001057_00006295



From: Christ, Lisa

Sent: Monday, June 1, 2015 10:10 AM

To: Hernandez-Quinones, Samuel

Cc: Ellis, Jerry

Subject: RE: PAG chapter w/OGC comments incorporated.

Hi Sam,

Please send the revised document to me. | would like to get this to Ken today so he can begin
his review.

Thanks-

Lisa

From: Christ, Lisa

Sent: Friday, May 29, 2015 9:11 AM

To: Hernandez-Quinones, Samuel

Cc: Ellis, Jerry

Subject: FW: PAG chapter w/OGC comments incorporated.

Hi Sam,

Attached are Peter's comments. | added my notes in the comment bubbles. Please accept all
changes. We can respond to his questions during the pre-briefing on 6/12.

I'd like to have the document ready to go to Ken Monday.
Thanks-

Lisa
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From: Grevatt, Peter

Sent: Friday, May 29, 2015 8:24 AM

To: Christ, Lisa

Cc: Greene, Ashley; Burneson, Eric; Clark, Becki

Subject: RE: PAG chapter w/OGC comments incorporated.

Lisa, please see my comments on the draft PAG document in the attachment. Thanks to you
and your staff for another great job! | know that Mike is eager to press forward with this
document. Please let me know if you have any questions on my comments and please also let
me know if there are ways that | can help to expedite our next steps. Thanks, P.G.

From: Christ, Lisa

Sent: Thursday, May 28, 2015 5:33 PM

To: Grevatt, Peter

Cc: Greene, Ashley

Subject: FW: PAG chapter w/OGC comments incorporated.

Hi Peter —
Attached is the e-version of the radiation PAG. | appreciate the quick review.
Thanks-

Lisa

Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Greene, Ashley[Greene.Ashley@epa.govl]; Burneson, Eric[Burneson.Eric@epa.gov}; Clark,
Becki[Clark.Becki@epa.gov]
From: Grevatt, Peter

Sent: Fri 5/29/2015 12:23:32 PM
Subject: RE: PAG chapter w/OGC comments incorporated.
Draft Protective Action Guide 5-15-15 grevatt comments.docx

Lisa, please see my comments on the draft PAG document in the attachment. Thanks to you and
your staff for another great job! I know that Mike is eager to press forward with this document.
Please let me know if you have any questions on my comments and please also let me know if
there are ways that I can help to expedite our next steps. Thanks, P.G.

From: Christ, Lisa

Sent: Thursday, May 28, 2015 5:33 PM

To: Grevatt, Peter

Cc: Greene, Ashley

Subject: FW: PAG chapter w/OGC comments incorporated.

Hi Peter —
Attached is the e-version of the radiation PAG. | appreciate the quick review.
Thanks-

Lisa

Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Strong, Jamie

Sent: Tue 5/19/2015 7:42:29 PM

Subject: RE: drinking water radiation protective action guides (PAG)

Lisa,

Thanks for keeping me in the loop. It would be helpful to see the rationale given what we are
doing for the cyanotoxins.

Thanks,
Jamie

From: Christ, Lisa

Sent: Monday, May 11, 2015 4:35 PM

To: Strong, Jamie

Subject: drinking water radiation protective action guides (PAG)

Hi Jamie —

You may recall we met with anti-nuclear groups on April 21, to discuss their concerns
which include reducing and stopping radioactive exposures to the most vulnerable parts
of our human life cycle, and preventing radionuclides from being treated as “preferred
pollutants” in any EPA regulations or guidance, including the water and cleanup
standards, the nuclear power fuel cycle rule, the Protective Action Guides (PAGs) and
EPA’s proposed new Carbon Rule.

OGWDW is getting close to proposing a drinking water PAG and | wanted to make sure

Ex. 5 - Deliberative Process

Lisa
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Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov]

From: Ellis, Jerry

Sent: Tue 5/19/2015 3:26:43 PM

Subject: FW: Water PAG: Updated Communications Plan

DRAFT Drinking Water PAG Comms Plan track-changes 5-13-15.doc
DRAFT Drinking Water PAG Comms Plan Clean 5-13-15_lc.doc

FYI-

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: Ellis, Jerry

Sent: Tuesday, May 19, 2015 11:26 AM

To: DeCair, Sara

Cc: Wieder, Jessica; Veal, Lee; Nesky, Anthony

Subject: RE: Water PAG: Updated Communications Plan

Hi Sara,

Sam’s trip got cancelled so he is in the office this week. We will not move the internal Q&As

up the chain until after meeting with you and Jessica next week. It’s only the communications

plan we want to move forward with. The only differences between ORIA and OW’s edits were

re-wording a paragraph (refer to the track-changes version in Section 2. Message).
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Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: DeCair, Sara
Sent: Tuesday, May 19, 2015 11:16 AM
To: Ellis, Jerry

Cc: Wieder, Jessica; Veal, Lee; Nesky, Anthony
Subject: Re: Water PAG: Updated Communications Plan

Jerry

Copying Lee to loop her in. I'm not sure whether you were able to accept all Jessica's and my

suggestions in the Comm Plan?

Either way, it might be wise to get this to Peter sooner and maybe we can do the same on our

end.

You said Sam had some ideas for the internal Qs and As which are maybe even more important
for our ODs... But that Sam is out this week so maybe can't work on that with our Comms expert,

Tony?

Plz advise and we will decide on the best next step. Thanks!

Sent from my iPhone

On May 19, 2015, at 10:07 AM, Ellis, Jerry <Ellis.Jerry@epa.gov> wrote:
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Hi Sara,

I believe that you are on travel this week, but just in case you are checking e-
mails....wanted to let you know that we would like to send the communications plan along
with the water chapter to our office director this week. The water chapter should back from
OGC today and will be ready to move up the review chain. Do you think the
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Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: Ellis, Jerry

Sent: Wednesday, May 13, 2015 4:53 PM

To: DeCair, Sara; Wieder, Jessica

Subject: RE: Water PAG: Updated Communications Plan

Sorry, we had some last minute formatting edits and very editorial changes in section 3 and
7. Please see attached file with “Ic¢” at the end.

Jerry L. Ellis, Jr.
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Environmental Scientist
U.S. Environmental Protection Agency

Standards and Risk Management Division

1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: Ellis, Jerry

Sent: Wednesday, May 13, 2015 3:03 PM

To: DeCair, Sara; Wieder, Jessica

Subject: Water PAG: Updated Communications Plan

Hi Sara,

Here 1s the updated version of the communications plan (clean and track-changes). We
are still working on the internal Q&As. I suggest we schedule our next meeting on that
document after 'm able to get out a cleaner draft. I'm thinking week of May 25®... I'm
planning to travel on May 26" so any other day that week is fine.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water

1200 Pennsylvania Ave. (4607M), N.W.
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Washington, D.C. 20460

Phone: 202-564-2766
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Mon 5/18/2015 6:18:55 PM

Subject: Re: rads PAG

Compared Document with OGC Comments - Draft Protective Action Guide 5-15-15.docx

Hi Lisa,

attached is the file which incorporates Paul's edits together with the edits we had
received from Office of Air and from Eric's B Review.

I will have a meeting with Paul tomorrow morning to go over some questions he had and
to see his reaction from how | addressed his comments . | think that after tomorrow's
meeting we should be able to move ahead with Peter's review. | will then send you a
clean version with all changes accepted and formatted.

| also sent this file to Paul so that he can review before the meeting how his comments
were addressed and incorporated into the chapter.

Thank You

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Monday, May 18, 2015 9:52 AM
To: Hernandez-Quinones, Samuel
Subject: rads PAG

Hi Sam,
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Would it be possible to get the revised PAG chapter today? 1'd like to move it on for Peter’s
review.

Thanks-

Lisa

Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Christ, Lisa[Christ.Lisa@epa.govl]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov}

From: Ellis, Jerry

Sent: Wed 5/13/2015 6:57:29 PM

Subject: PAG: Updated Communications Plan

DRAFT Drinking Water PAG Comms Plan Clean 5-13-15.doc

Hi Lisa and Sam:

Here is the updated document based on our conversation this morning. Thank you for the
nput.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766
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To: Christ, Lisa[Christ.Lisa@epa.govl]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov}

From: Ellis, Jerry

Sent: Tue 5/12/2015 3:16:27 PM

Subject: RE: Comms plan back to you

DRAFT Drinking Water PAG Comms Plan Clean 5-12-15.doc

DRAFT Drinking Water PAG Comms Plan track-changes 5-12-15.doc

Thank you for the comments Lisa. | consolidated your comments into the version with
Sara’s most recent edits. Clean file attached and track-changes version as well.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: Christ, Lisa

Sent: Monday, May 11, 2015 12:48 PM

To: Ellis, Jerry; Hernandez-Quinones, Samuel
Subject: RE: Comms plan back to you

Hi Jerry —
| made a few edits too, see attached.

Lisa
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From: Ellis, Jerry

Sent: Monday, May 11, 2015 12:45 PM

To: Hernandez-Quinones, Samuel; Christ, Lisa
Subject: FW: Comms plan back to you

Hi Sam and Lisa:

Sara had some add’| comments on the draft communications plan (see attached).

Jessica is on vacation and Sara and | should be talking further today about their review

process. Sara had mentioned moving the documents up through their management
chain, and | didn’t understand at what point in the process.

| set a meeting later this week to talk with you about any remaining concerns with the

comm plan and internal Q&As.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: DeCair, Sara

Sent: Monday, May 11, 2015 9:12 AM
To: Ellis, Jerry

Cc: Nesky, Anthony

ED_001057_00006328



Subject: Comms plan back to you

Jerry, | hope you're feeling better. Jessica and marked up the comms plan with some
things we feel pretty strongly about, but need to check with you before this is ready for
management review. We'll have to get this to our Division management in order to

We're hoping to brief ODs across the Agency in June, so this will have to be final for the
FR package to be ready. Please let me know when you can have this back to me so we
can get this up the chain. Thank you so much!!

Sara
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Perrin, Alan[Perrin.Alan@epa.govl; Cherepy, Andrea[Cherepy.Andrea@epa.govl; Veal,
Lee[Veal.Lee@epa.gov]
From: DeCair, Sara

Sent: Thur 5/7/2015 9:22:59 PM
Subject: Updated PAG proposal project plan - input by Monday?
RP_AP-BR1-8 PAG-Manual (DeCair) 5-7-2015.docx

Lisa,

We are starting the process to schedule Peter and Mike’s pre-brief and then joint ODs briefing
planned for Jim Woolford and Reggie Cheatham of OSWER. If we’re lucky, we can get those
both scheduled in June and have OGC’s review done by then too, so our final steps wouldn’t be
delayed.

Could you take a look at the attached Project Plan update (changes highlighted) and provide me
any concerns or input by Monday? Mike asked that we do this now to ensure we are all on the
same page. Then Andrea can help our scheduler, Debbie Cheng, get the meetings on our
calendars.

Thank you so much!

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]
From: Hernandez-Quinones, Samuel
Sent: Wed 5/6/2015 1:29:47 PM

Subject: RE: slides for PR water symposium

Hi Lisa,

I got a message from OGC this morning regarding the PAGs review, they are requesting
additional time to complete their review. I think I can talk to you about this today before I sent a
response.

The slides for the symposium have to be submitted by May 14, 2015. I think we have some time
to setup a meeting this week to talk about it.

I sent the response to the hotline question. I will let vou know if they have any follow-up
questions.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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From: Christ, Lisa

Sent: Wednesday, May 06, 2015 7:51 AM
To: Hernandez-Quinones, Samuel

Subject: FW: slides for PR water symposium

Hi Sam,
I’'m following up on a few items. Please provide the status of OGC’s review of the PAG,

your presentation for the PR water symposium, and the response to the hotline on the
radon question.

Thanks-

Lisa

From: Christ, Lisa

Sent: Thursday, April 30, 2015 11:07 AM
To: Hernandez-Quinones, Samuel
Subject: slides for PR water symposium

Hi Sam,

| just wanted to check in on the timing for my review of your presentation. | appreciate
you coordinating with Mike Lowy on this.

Thanks-

Lisa
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Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov]

From: Ellis, Jerry

Sent: Tue 5/5/2015 7:25:51 PM

Subject: PAG Internal Q&As

Internal QandAs Drinking Water PAG 5-5-15 JLE .docx

Hi Sam and Lisa,

Ex. 5 - Deliberative Process

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766
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To: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.govl; Christ,
Lisa[Christ.Lisa@epa.gov}]

From: Ellis, Jerry

Sent: Mon 5/4/2015 7:53:36 PM

Subject: Q&As and Communications Plan

Internal QandAs Drinking Water PAG 5-4-15 JLE . docx

DRAFT Drinking Water PAG Communications Plan (clean) 5-4-15 JLE.doc

FYT— Here are the updated documents that consolidates Jessica and Tony’s edits and comments.
I am still going to be working to update the Q& A document based on ORIA’s comments and
further discussion, hopefully at the end of the week. Tony had some suggestions for the
communications plan that went beyond just editorial and didn’t make sense to change.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Eliis, Jerry[Ellis.Jerry@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Thur 4/30/2015 6:59:53 PM

Subject: FW: Request for Review of Drinking Water PAG Document

FYI.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"”

From: Bangser, Paul

Sent: Thursday, April 30, 2015 1:53 PM

To: Hernandez-Quinones, Samuel

Subject: RE: Request for Review of Drinking Water PAG Document

Hi Sam,

An update, I'm in the middle of reviewing the document, it shouldn’t take me too much longer.
However, it would make sense for me to confer with my management on it internally, before
getting back to you. [ still don’t expect that will take too long. There isn’'t much in this document
in terms of legal issues.
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So far, | don’t have any big questions or need for a meeting.

Thanks,

Paul

Paul Bangser

EPA Office of General Counsel

202-564-5479

bangser.paul@epa.qov

From: Hernandez-Quinones, Samuel

Sent: Wednesday, April 29, 2015 1:39 PM

To: Bangser, Paul

Cc: Wehling, Carrie

Subject: FW: Request for Review of Drinking Water PAG Document

Hi Mr Bangser,

I am following up on the request for review of the Drinking Water PAGs document that |
previously sent to you. Please let me know if my original request can be accommodated,
otherwise let me know if your workload requires a different time frame for completion of your
review.

[ would like to get some feedback on the timing of your review so | can let my managers know
what the expectations are for the schedule of the PAGs concurrence chain.
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Once again thank you for your time and remember that we are available to meet with you to
provide additional information on the PAGs if needed.

Thank You

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"”
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Ellis, Jerry[Ellis.Jerry@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Wed 4/29/2015 7:00:32 PM

Subject: Revised Chapter Drinking Water PAG

Revised Version 4-29-15 Draft Chapter Drinking Water PAG SHQ.docx

Hi Lisa,

Attached is the revised version of the Chapter based on the discussion we had this morning. Also
here are some general responses we had for Office of Air regarding their comments.

Ex. 5 - Deliberative Process

Let me know if you have any comments or requests for additional changes.

Thank You

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water
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1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

ED_001057_00006358



To: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov]

From: Ellis, Jerry

Sent: Tue 4/28/2015 1:04:54 PM

Subject: ORIA's comments on the Communications Plan and Internal Q&A's
internal QandAs Drinking Water PAG 4-16-15-tnedits.docx

V 2 DRAFT Drinking Water PAG Communications Plan 4-16-15 jw.doc

V 2 DRAFT Drinking Water PAG Communications Plan 4-16-15-tn-comments.doc
Internal QandAs Drinking Water PAG 4-16-15 jw.docx

Lisa and Sam:

I received feedback from Jessica and Tony. Here are their edits and comments. 1 will be
working to update the two documents today. We will need another quick review by ORIA
before finalizing.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov]; Ellis, Jerry[Ellis.Jerry@epa.gov}]

Cc: Veal, Lee[Veal.Lee@epa.gov]; Perrin, Alan[Perrin.Alan@epa.gov}
From: DeCair, Sara

Sent: Tue 4/28/2015 12:40:33 AM

Subject: markup and quick check for showstoppers

markup Drinking Water PAG 4-27-2015.docx

clean Drinking Water PAG 4-27-2015.docx

Lisa, Sam, Jerry,

I hope you don't find the attached markup overwhelming, the edits are really very, very
small and | am sorry it took me a whole week to complete my review!

| sent the proposal to our OGC already, as you all did, and wanted to suggest that |
send this new clean version (also attached) to my select Special Teams reviewers over
in OSWER. The only big changes in it are deletion of two paragraphs highlighted in the
markup.

Will you let me know if those deletions are problems, or showstoppers, for you? | don't
want to proceed if we don't agree. Of course | am in sunny California this week (hence
the time difference, no, | am not working into the night) but very available via email and
cell phone if you'd like to discuss. Many thanks,

Sara

cell 202-738-2871

ED_001057_00006371



To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Tidwell-Shelton, Patricia[Tidwell-Shelton.Patricia@epa.gov}]

From: Lynch, Marissa

Sent: Mon 4/27/2015 12:37:53 PM

Subject: FW: FOR PROGRAM OFFICE CONCURRENCE: DRAFT Standard Operating Guideline for
waste staging

WA 5-34 EPA Operational Guidelines - April 2015.docx

Good Morning Lisa,

It was a pleasure speaking with you earlier. Attached is the RAD document from ORD/NHSRC-
Standard Operating Guideline for early phase waste staging following a radiological incident.
The document provides technical information to rad incident first responders that may help them
minimize difficulties in the intermediate and long-term cleanup phase of the response. The
document is intended to be a compilation of best practices from a technical standpoint, without
attempting to deal with the regulatory complexities. But along with that, ORD wants to ensure
that they don’t say anything that is contrary to the current statutory framework. This would
include properly caveating recommendations and deleting explicit references to, say CERCLA
for instance. The deadline to get back to ORD is May 15. I am planning on speaking with my
management by May 12. Please let me know if you have any questions or concerns. We
appreciate you taking the time out to review the document.

Have a great day!

Marissa
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Veal, Lee[Veal.Lee@epa.gov]; Perrin, Alan[Perrin.Alan@epa.gov};, Hernandez-Quinones,
Samuel[Hernandez.Samuei@epa.gov]; Ellis, Jerry[Ellis.Jerry@epa.gov]; Burneson,
Eric[Burneson.Eric@epa.gov], Wieder, Jessica[Wieder.Jessica@epa.gov}

From: DeCair, Sara

Sent: Wed 4/22/2015 9:29:54 PM

Subject: RE: PAGs project plan check-in

Lisa,

The schedule you sent looks awesome, and | think if we stay in close coordination, we can meet
the milestones. I'm sending the chapter on to ocur OGC contact, Sue Stahle, for legal review and
also doing a slight bit of editing with Alan on it. We should be able to get back to you no later
than early next week on all the FR package pieces so we can be ready to rolll

Meantime, 'm doing some staff-level coordination with my counterparts in OSWER and OHS,
and will run any issues they raise past you all. Thank you so much for the hard work on this —
much appreciated.

Sara

202-343-9108

From: Christ, Lisa

Sent: Thursday, April 16, 2015 3:12 PM

To: DeCair, Sara

Cc: Veal, Lee; Perrin, Alan; Hernandez-Quinones, Samuel; Ellis, Jerry; Burneson, Eric
Subject: RE: PAGs project plan check-in

Hi Sara -

Thanks for providing a revised schedule. | think we may be able to move things a little quicker
(hopefully) than you've laid out. We'll do better keeping to this schedule!

Attached are several documents related to the PAG and schedule.
1. Updated PAG proposal chapter (based on PAG subcommittee comments)

2. Comments on the Action Memo
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3. Draft OW communication plan

4. Comments on the FRN (note: as of this week there’s a new FRN template)
5. Very draft internal Q&As

6. Feedback on the schedule

We intend to send the updated chapter to our OGC reviewer today and request comments by
April 30.

Do you need our help coordinating OSWER and/or OHS review?

Thank you for your patience —

Lisa

From: DeCair, Sara

Sent: Monday, April 13, 2015 3:43 PM
To: Christ, Lisa

Cc: Veal, Lee; Perrin, Alan

Subject: PAGs project plan check-in

Lisa,

Lisa,

Lee and | were talking about getting your feeling on the dates for our next several steps
on the drinking water PAG proposal. | know Sam's busy with the proposal edits right
now, but maybe you can see if you think the months listed in the attached two page plan
are achievable, given some unpredictability noted at the bottom.

When | talked with Jerry last week about Comms materials, we thought our ODs are a
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good audience for internal Qs and As and the messaging, since they want to feel
knowledgable and of course get to guide our next steps forward.

I'll be in my office Tuesday through Thursday this week and Lee will be traveling but
available if we need to get on a call together. Thank you for any input you have on the

timalinal
LHHCIHIC!

Sara 202-343-9108
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov}; Ellis, Jerry[Ellis.Jerry@epa.gov]

From: DeCair, Sara
Sent: Thur 4/16/2015 9:07:52 PM
Subject: RE: PAGs project plan check-in

Awesome, thank youl

From: Christ, Lisa

Sent: Thursday, April 16, 2015 5:06 PM

To: DeCair, Sara

Cc: Hernandez-Quinones, Samuel; Ellis, Jerry
Subject: RE: PAGs project plan check-in

Trying again!

Ex. 5 - Deliberative Process | Please review this version.

From: DeCair, Sara

Sent: Thursday, April 16, 2015 4:32 PM
To: Christ, Lisa

Subject: RE: PAGs project plan check-in

Qops, that is important! If you have the deleted item handy, will you put it in? [ am crunching a
huge analysis right now and trying to get done by 6 pm — if not, | can really add it in when |
review in a day or two. Thank youl!

From: Christ, Lisa

Sent: Thursday, April 16, 2015 3:59 PM

To: DeCair, Sara

Cc: Veal, Lee; Perrin, Alan; Hernandez-Quinones, Samuel; Ellis, Jerry; Burneson, Eric
Subject: RE: PAGs project plan check-in
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Ex. 5 - Deliberative Process

| can send a revised version or you can add the language back in during your review - just let
me know.

Lisa

From: DeCair, Sara

Sent: Thursday, April 16, 2015 3:50 PM

To: Christ, Lisa

Cc: Veal, Lee; Perrin, Alan; Hernandez-Quinones, Samuel; Ellis, Jerry; Burneson, Eric
Subject: RE: PAGs project plan check-in

Lisa,

Fabulous! This will keep me busy for a few — thank youl | will also send the proposal to our OGC
rep now and can then make sure our ODs have done a heads up to both parts of OSWER
before those reviews start. | can facilitate that and OHS, no problem.

Jessica and | will get back to you on Comms and more Answers for the Q and A’s soon. Again,
thank you -- ’'m really excited to get this up and out, as you know, so I'll fouch base on schedule
next week.

Sara

From: Christ, Lisa

Sent: Thursday, April 16, 2015 3:12 PM

To: DeCair, Sara

Cc: Veal, Lee; Perrin, Alan; Hernandez-Quinones, Samuel; Ellis, Jerry; Burneson, Eric
Subject: RE: PAGs project plan check-in
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Hi Sara —

Thanks for providing a revised schedule. | think we may be able to move things a little quicker
(hopefully) than you’ve laid out. We'll do better keeping to this schedule!

Attached are several documents related to the PAG and schedule.

1. Updated PAG proposal chapter (based on PAG subcommittee comments)
2. Comments on the Action Memo
3. Draft OW communication plan

4. Comments on the FRN (note: as of this week there’s a new FRN template)
5. Very draft internal Q&As
6. Feedback on the schedule

We intend to send the updated chapter to our OGC reviewer today and request comments by
April 30.

Do you need our help coordinating OSWER and/or OHS review?

Thank you for your patience —

Lisa

From: DeCair, Sara

Sent: Monday, April 13, 2015 3:43 PM
To: Christ, Lisa

Cc: Veal, Lee; Perrin, Alan

Subject: PAGs project plan check-in

Lisa,
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Lisa,

Lee and | were talking about getting your feeling on the dates for our next several steps

on the drinking water PAG proposal. | know Sam's busy with the proposal edits right
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are achlevable given some unpredictability noted at the bottom.

When | talked with Jerry last week about Comms materials, we thought our ODs are a
good audience for internal Qs and As and the messaging, since they want to feel
knowledgable and of course get to guide our next steps forward.

I'll be in my office Tuesday through Thursday this week and Lee will be traveling but
available if we need to get on a call together. Thank you for any input you have on the
timeline!

Sara 202-343-9108
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To: Christ, Lisa[Christ.Lisa@epa.govl]; Hernandez-Quinones,

Samuel[Hernandez.Samuel@epa.gov}
From: Ellis, Jerry

Sent: Thur 4/16/2015 6:24:55 PM
Subject: RE: PAG materials

V.2 DRAFT Drinking Water PAG Communications Plan 4-16-15.doc¢
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. Added two edits we spoke about thi

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water

1200 Pennsylvania Ave. (4607M), N.W.

Washington, D.C. 20460

Phone: 202-564-2766

From: Ellis, Jerry

Sent: Thursday, April 16, 2015 2:19 PM
To: Christ, Lisa; Hernandez-Quinones, Samuel

Subject: PAG materials

Here’s the:
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Draft Action Memo
Desk Statement
Communications Plan

Tertmirinal Y0 A 2
HICTIIdL YA S

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov}

From: Ellis, Jerry

Sent: Thur 4/16/2015 6:18:50 PM

Subject: PAG materials

PAG Draft Action Memo Water 4-16-15.docx

Internal QandAs Drinking Water PAG 4-16-15.docx

Draft Drinking Water PAG Desk Statement 4-16-15.docx

DRAFT Drinking Water PAG Communications Plan 4-16-15.doc
DRAFT Drinking Water PAG Communications Plan 4-16-15.doc

Here’s the:

Draft Action Memo
Desk Statement
Communications Plan

Internal Q&A’s

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Ellis, Jerry[Ellis.Jerry@epa.gov}
From: Hernandez-Quinones, Samuel

Sent: Thur 4/16/2015 5:28:13 PM

Subject: Revised Chapter & FRN Input

DW PAG FRN Input Sam H 4-16-2015.docx

Revised Version 4-16- Draft Chapter Drinking Water PAG V1 _SHQ.docx

Attached.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov}

From: Ellis, Jerry

Sent: Wed 4/15/2015 9:23:25 PM

Subject: RE: draft Water PAG Action Memo for your input
PAG Action Memo Water 4-1-2015_J.Ellis suggestions.docx

Yes,

Here are my comments on Draft Action Memo. No edits right now to the FRN.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: Christ, Lisa

Sent: Wednesday, April 15,2015 5:19 PM

To: Ellis, Jerry

Subject: RE: draft Water PAG Action Memo for your input

Hello Jerry — any comments on the memo and/or FRN?
Thanks

Lisa
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From: Ellis, Jerry

Sent: Tuesday, April 14, 2015 1:00 PM

To: Christ, Lisa; Hernandez-Quinones, Samuel

Subject: RE: draft Water PAG Action Memo for your input

I will have comments on the action memo.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: Christ, Lisa

Sent: Tuesday, April 14, 2015 7:58 AM

To: Hernandez-Quinones, Samuel; Ellis, Jerry

Subject: RE: draft Water PAG Action Memo for your input

Gentlemen —

| don’t think | received any comments from either of you. Did you have any on the action

memo?
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\We also need to provide comments on the draft FRN. Please send your comments for
both documents to me by COB tomorrow.

Thanks-

Lisa

From: Christ, Lisa

Sent: Thursday, April 02, 2015 8:43 AM

To: Hernandez-Quinones, Samuel; Ellis, Jerry

Subject: FW: draft Water PAG Action Memo for your input

Please send your comments to me by COB April 8 and I'll compile our comments and
send them forward.

L

From: DeCair, Sara

Sent: Wednesday, April 01, 2015 9:42 AM

To: Veal, Lee; Perrin, Alan; Christ, Lisa; Hernandez-Quinones, Samuel; Ellis, Jerry; Wieder,
Jessica

Subject: draft Water PAG Action Memo for your input

Good morning all;

I’ve retooled our 2013 PAG Manual Action Memo to convey our drinking water proposal from
our AAs to OP, to OMB, and then eventually up for signature. This memo will go in the FR
package and OP will check all their policy review boxes so it’s wise to make sure now that we’re
on track to do all these things.

Some challenges could be introduced by opening this up for intra-Agency reviews and so I've
encouraged our ODs to make contact with their OD counterparts to make them aware of the
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proposal. Our next stop is OGC, for a full review.

Also, this memo says the proposal is for Stan Meiburg’s signature, but yesterday we talked about
having Ken Kopocis sign the FR Notice of Availability instead. That might be less onerous to get
through the process, and at Tier 4, this type of notice is often signed by the AA level since itis
not final or binding in any way.

Thoughts? Thank you!

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office™*

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Ellis, Jerry[Ellis.Jerry@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Wed 4/15/2015 8:35:41 PM

Subject: Revised PAG Chapter

Revised Version 4-14- Draft Chapter Drinking Water PAG V1.docx

Attached.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Veal, Lee[Veal.Lee@epa.gov]; Perrin, Alan[Perrin.Alan@epa.gov}
From: DeCair, Sara

Sent: Mon 4/13/2015 7:42:56 PM

Subject: PAGs project plan check-in

RP_AP-BR1-8 PAG-Manual (DeCair)v2.docx

Lisa,

Lisa,

Lee and | were talking about getting your feeling on the dates for our next several steps
on the drinking water PAG proposal. | know Sam's busy with the proposal edits right
now, but maybe you can see if you think the months listed in the attached two page plan
are achievable, given some unpredictability noted at the bottom.

When | talked with Jerry last week about Comms materials, we thought our ODs are a
good audience for internal Qs and As and the messaging, since they want to feel
knowledgable and of course get to guide our next steps forward.

I'll be in my office Tuesday through Thursday this week and Lee will be traveling but
available if we need to get on a call together. Thank you for any input you have on the
timeline!

Sara 202-343-9108
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To: Veal, Lee[Veal.Lee@epa.gov]; Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov}; Ellis, Jerry[Ellis.Jerry@epa.gov}; Wieder,
Jessica[Wieder.Jessica@epa.gov]

From: DeCair, Sara

Sent: Mon 4/6/2015 9:48:11 PM

Subject: draft FR Notice for water PAG proposal

Water PAG FR Notice draft 4-6-2015.docx

All;

We're not ready to put the FR package together quite yet but are getting all the pieces
written while finished EPA reviews of the drinking water PAG proposal.

The attached draft would announce the PAG for comment and hopefully provides
enough context that various user groups can understand what we're trying to do before
going to the proposal itself, where rationale, the guidance, and the derived response
levels are provided.

The gray shaded parts are standard FR language that is not for editing, but please feel
free to give me suggestions on what more can be said to ensure our customers have
what they need to provide us thoughtful input.

We will have an edited version of the proposal itself from Sam next week, so you will
have more context for this then. (Note I'm not suggesting a date to get comments to me,
but when this gets more urgent, you can be sure you'll hear from me.)

Thanks!

Sara
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To: Christ, Lisa[Christ.Lisa@epa.gov]
From: Hernandez-Quinones, Samuel
Sent: Thur 4/2/2015 2:56:06 PM

Subject: RE: commenters on the 2013 draft PAG Manual -- DW request for comments

Enviro Stakeholder Comments PAGs.pdf

Hi Lisa,

Please see comments file attached.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa
Sent: Thursday, April 02, 2015 9:50 AM
To: Hernandez-Quinones, Samuel

Subject: FW: commenters on the 2013 draft PAG Manual -- DW request for comments

Please send me this today.

Thanks-
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Lisa

From: Christ, Lisa

Sent: Wednesday, April 01, 2015 8:59 AM

To: Hernandez-Quinones, Samuel

Cec: Ellis, Jerry

Subject: commenters on the 2013 draft PAG Manual -- DW request for comments

Hi Sam —

Please provide any comments received from the following people/groups:

John Rachow, PhD MD. University of lowa College of Medicine, and Board member of
Physicians for Social Responsibility (PSR)

Susan Hito Shapiro, JD. Board member of Radiation and Public Health Project, and
leadership council of the Indian Point Safe Energy Association

Diane D'Arrigo. Radioactive Waste Project Director, Nuclear Information and Resource
Service (NIRS)

Michelle Gin. Graduate Student at University of Minnesota School of Public Health and
National Student Coordinator for Physicians for Social Responsibility (PSR)

Cindy Folkers. Radiation and Health Specialist, Beyond Nuclear

Alfred Meyer. Chair Radiation and Health Committee and Board member of Physicians
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for Social Responsibility (PSR)

They've requested a meeting on a number of different radiation issues and | want to see

what comments, if any, they provided. Please send me their comments COB today.

Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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September 16, 2013

The Honorable Gina McCarthy
Administrator
U.S. Environmental Protection Agency

Avial Ring Biilding
Adil: NUS DULiGing

1200 Pennsylvania Ave., N.W.
Washington, DC 20460
McCarthy.gina@FEpa.gov

US EPA Air and Radiation Docket and Information Center
Mail Code: 6102T, 1200 Pennsylvania Ave NW, Washington, DC 20460
a-and-r-docket(@epa.cov;, www.regulations.gov

Re: Protective Action Guides for Radionuclides (Docket ID No. EPA-HO-OAR—-2007-0268)

Dear Administrator McCarthy:

We write to express our concern about and opposition to key aspects of the revised
Protective Action Guides (PAGs) for responding to releases of radioactivity. PAGs identify
radiation doses that are to trigger actions to protect the public so as to avoid public exposures in
excess of those doses. As such, the PAGs are critical for public protection; weak PAGs can
significantly endanger the public.

On 15 April 2013 the Agency published in the Federal Register a request for public
comment on the proposed PAG revisions; 78 FR 22257-60. Simultaneously, however, EPA
made the new PAGs immediately effective, raising questions about whether the public comment
opportunity is pro forma or serious.

Nonetheless, we respectfully submit this delineation of significant problems in the PAGs.
Many of our organizations opposed efforts by EPA in the last days of the George W. Bush
Administration to issue PAGs that would have substantially weakened radiation protections for
the public by, for example, increasing dramatically the amount of radioactivity permitted in
drinking water and in soil. We were gratified when the Obama Administration in its first days in
office withdrew the Bush-era PAG proposal and promised a thorough review.

The current Obama PAGs now issued are in many respects as troubling as the Bush
proposal, and in some particulars, even weaker in terms of public health protection. Some
cosmetic changes have been made—e.g. vaguer language is used which may have the same
disturbing effect. But at their core, rather than specifying protective actions to prevent public
exposures, the PAGs would allow massive radiation exposures without any protective actions
being recommended to limit them. We recommend the PAGs be withdrawn.
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Our primary concerns are: (1) the proposal to allow, for one to several years after a
release, radioactive contamination of drinking water at levels orders of magnitude above EPA’s
longstanding Safe Drinking Water Act (SDWA) limits, (2) language contemplating long-term
cleanup standards vastly less protective than EPA’s historically acceptable risk range, (3) the
elimination of relocation PAGs for high thyroid and skin doses and for high projected cumulative
whole body doses, (4) the recommendation to permit radioactive waste to be disposed of in
unlicensed disposal sites, including regular municipal garbage dumps, (5) the inappropriate
cxpansion of thc PAGs to cover cssentially all radioactive releascs, from the most cxtraordinary
(e.g. nuclear weapons explosions) to those far less consequential (e.g. transportation accidents
involving relatively small amounts of radioactivity), (6) relying on PAG dose limits as high or
higher than those in effect decades ago despite the fact that official estimates of cancer risks from
radiation have increased significantly over that period, and (7) apparently un-reviewed retention
of archaic and extremely high FDA food contamination guidelines.

Background

During the George W. Bush Administration, the Department of Homeland Security
(DHS) issued PAGs for responding to the use by a terrorist group of an Improvised Nuclear
Device (IND) or a “dirty bomb,” a Radiological Dispersal Device (RDD). The DHS PAGs were
very controversial. Many of us joined in critical comments.

The DHS PAGs recommended not setting any standard for long-term cleanup but rather
adopted a vague process called “optimization” in which the economic interest in not spending
money on cleanup could outweigh the public health need to do so. No health-based standard
would be established in advance in the PAGs, so decisions about how much to clean up would
be made after the fact, selecting from various contradictory “benchmarks” from national or
international advisory committees. Those entities are often heavily dominated by nuclear
interests and have pressed for not requiring cleanup until doses reach extraordinary levels.

One of the benchmarks considered was t0 not undertake cleanup if the dose to the public
were less than 1 rem (1000 mrem) per year (the equivalent of approximately 15,000 chest X-rays
over thirty years) and 7o only require cleanup over 10 rem per year (roughly 150,000 chest X-
rays over the same period), with discretion to not undertake cleanup when exposures are between
those two doses.” According to the EPA’s own current risk estimates per unit dose in its most
recent “Blue Book,™ derived from the National Academy of Sciences’ Report on the Biological

! See, e.g., group comment letter of 14 April 2006 and letters to then-EPA Administrator Leavitt of 2 December
2004 and 27 January 2005, attachments found, beginning at pg. 155, at
http/committeetobridgethegap.org/wp-content/uploads/2013/04/080509 etter ToEPAbr5 pdf and incorporated
herein by reference.

% The adult dose from a PA (posterior-anterior or front) view chest X-ray is typically 2 millirem.

% EP4 Radiogenic Cancer Risk Models and Projections for the U.S. Population, EPA 402-R-11-001, April 2011.
The Blue Book sets the excess cancer risk at an age- and sex-averaged value of 1.16 x 10" per Gray, with the first
30 years of life the risk being approximately 1.8 times higher. EPA standard practice when one doesn’t consider
lifetime exposure is to presume exposure over the first 30 years of life for residential scenarios and over the first 40
years for farmer scenarios.
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Effects of lonizing Radiation (BEIR VII), 1 rem per year over the first thirty years of life would
result is an excess cancer in every 17" person exposed.® At 10 rem/year, EPA’s own estimate is
that one in every 1.7 people exposed would get a cancer from the radiation.” Allowing such high
numbers of cancers to be produced from exposure to contamination would obviously be orders of
magnitude beyond risks EPA has ever considered acceptable.

The DHS PAGs also recommended allowing radioactive co ntamination of drinking water

ale far hichar than tha STYW A allawe © Deanite the arihata nt Wlic Aannecitinn the <h
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at 1a
Administration adopted the DHS PAGs.

Subsequent to the issuance of the DHS PAGs, EPA attempted to extend these weakened
standards from terrorist events to non-terrorist events and indeed, to all radiological releases. In
the EPA proposed PAGs, “optimization” was included for long-term cleanup and actual
radionuclide concentrations were put forward for drinking water. Those drinking water levels
were orders of magnitude higher than EPA’s Safe Drinking Water Act. For some radionuclides,
EPA was proposing to allow people to drink water contaminated to such a high level that
drinking a single small glass would exceed a lifetime permitted consumption under the SDWA,
according to internal EPA analyses obtained under the Freedom of Information Act. ’
Independent analyses confirmed this, showing that the proposed drinking water levels were,
depending on the radionuclide, hundreds, thousands, tens of thousands, and hundreds of
thousands of times higher than the SDWA limits.®

The EPA PAGs that the outgoing Bush Administration tried to publish in its last days in
office also would have adopted the deeply troubling DHS “optimization” process for long-term
cleanup. Furthermore, the applicability of the PAGs would have been extended to a// radioactive
releases.

Recognizing the highly problematic aspects of these proposals by the outgoing
Administration, the Obama Administration withdrew them and promised a full and careful
review. We were thus hopeful that when new PAGs were released, they would be truly
protective. We have been deeply disappointed.

1 rem/year X 30 years x 2 x 10-3 cancers per rem during the first 30 years = 6 x 10-2 cancers = | cancer per 17
people exposed.

® These are gender-averaged risk figures. Females are at even greater risk than males from the same levels of
exposure meaning their risks are even higher than these estimates.

® The DHS PAGs recommended a high dose level for radiation from drinking water but did not provide specific
concentrations for individual radionuclides.

7 N . e e e . ,
http://www . peer.org/news/news-releases/2010/04/05radiation-exposure-debate-rages-inside-epa/

¥ See Hirsch and Marx, Proposed Relaxation of EPA Drinking Water Standards for Radioactivity, Committee to
Bridge the Gap, October 2008, found as an attachment to the URL identified in footnote 1 above and incorporated
herein by reference.
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1. The PAGs Propose Allowing Radioactive Contamination of Drinking Water That Would Be
Orders of Magnitude Higher than EPA’s Longstanding Safe Drinking Water Act Limits

The Bush Administration PAGs presented a table of concentrations for specific
radionuclides that it proposed would be allowed without requiring treatment or alternative water
sources. These concentrations were grossly higher than the levels permitted under the SDWA.

Tho Firar thou nrovnlked contribiited +0 the Ohama Adminictration withdrawinge the nronngal
1 0C Tufror Uiy ProvoxCa Conuiouita 1o uiC Uodina Admimnisiraiion witiGrawing the PLOPUS4i.

However, rather than rejecting the Bush Administration approach, the new PAGs issued
by EPA adopt a similar tack—proposing abandoning the SDWA requirements and replacing
them with considerably higher values. But unlike the Bush PAGs, which expressly included a
table of the extreme concentrations proposed for each radionuclide, the new PAGs bury the
proposed alternatives in footnotes. (Footnotes 24-27 on p. 42). The actual values for the
alternatives are not even included, only citations to other works. No comparison is provided

whatsoever as to how much each of these proposed alternatives would weaken the protections in
the SDWA.

We have thus undertaken that missing analysis. The results are striking and are
summarized in the tables below. The first shows, for four key radionuclides, the EPA Safe
Drinking Water Act limits (in becquerels per liter, bq/L) compared with the alternatives now
proposed by EPA in the new PAGS, as well the values previously proposed by the Bush
Administration. One sees the extraordinary weakening of protections EPA now proposes.

Ohama Drinking Water PAG proposals vs. Existing EPA 5&(5: ‘mg;%}'zxg Water Levels and Bush Administration %G\Pmp%ai
s =

Obama Obama
Obama Obama Proposed - Proposed Dbama

EPA Safe Proposed. Proposed Drinking Drinking Proposed
Drinking Drinking Drinking  Water PAG Water Drinking
Wister Act Bush Water PAG - Water PAG  Alternative Alternative Water

Wi Proposed  Alternative  Alternative - IIT [EPA 1V (EPA - - Alternative
Contaminant  Drinking  T(EPA 2013 TI(EP4 2013 2013 PAGH. 2013 PAGTn WV I(EPA 2013

Radionuclide  Limit (ML) Water PAG i 26} PAG fri25) 273 24a) PAG frn 24b)
lodine-131 t:331. A4 314 3000 170 11} 360
Strontium-20 D2en 2456 246 200 160 1
Cesium-137 Fiik 503 503 2000 1200 10
Plutonium-239 0555 27 27 50 2 1

The second table shows how many times more radioactivity would be permitted in drinking
water under the various alternatives compared to the SDW A limits. The extraordinary degree to
which EPA proposes increasing permissible concentrations of radionuclides in drinking water is
also shown in graphs attached to this letter.
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Factors by Which Obama Drinking Water PAG Proposals Would Exceed Existing EPA Safe Drinking Water Levels

Obama Obama
Obama Obama Proposed  Proposed Obama
Proposed Proposed Drinking Drinking Proposed
Drinking Drinking  Water PAG Water PAG  Drinking
Bush Water PAG  Water PAG Alternative Alternative Water PAG
Proposed  Alternative Alternative 111 {epa v (EPA  Alternative
Drinking I(EPA 2013 II(EPA 2012 2012PAGTn 2013 PAGFn WV (EPA 2013

ES Ry WAt wr EEY

Radionuclide Water PAG fr 26) PAG fn 25) 27} 243} PAG fn 24b)
lodine-131 2829 2829 27027 1532 90 2703
Strontium-90 828 828 676 541 34
Cesium-137 68 68 270 162 1.35
Plutonium-239 49 49 90 3.6 1.8

It makes no sense to require people to drink water with, for example, more than 800 times
the concentration of strontium-90 than the levels EPA has historically permitted, or thousands or
even tens of thousands of times the permissible iodine-131 levels.” We oppose any weakening
of drinking water standards for radioactivity. The SDWA limits should be complied with.

We note that the water PAGs are not designed for the immediate, early phase after a
release, when actions to protect water supplies might arguably be difficult. Instead, the water
PAGs are for the intermediate phase, after the emergency has passed, and are to be in place for
one to several years after the emergency. Surely the position of EPA should be that drinking

water for such a long period should be protected at levels EPA has deemed acceptable under the
Safe Drinking Water Act.

Rather than proposing to force people to drink water contaminated at levels hundreds,
thousands, or even tens of thousands of times higher than the EPA has historically considered
acceptable under the Safe Drinking Water Act, the PAGs should instead do what they are
supposed to do: provide protective action guidance for authorities on how to treat contaminated
water or provide alternative drinking water supplies after the immediate emergency has passed.
This is, of course, what EPA has historically done in the wake of other emergencies—arranged
for treatment or alternative water supplies.

We recommend EPA abandon all efforts to set water PAGs that are weaker than the Safe
Drinking Water Act limits, and instead, provide real, concrete guidance to authorities on how to
safeguard water supplies so as to protect the public.

% EPA has tried to defend these proposals to dramatically increase allowable radioactivity concentrations in drinking
water by asserting that the SDWA limits are “based” on a 70-year lifetime exposure. That is not really true. Under
SDWA, drinking water is not to contain radionuclides at concentrations above the Maximum Contaminant Limit
(MCL) averaged over a year. (Even were that not the case, most of the new values proposed are not seventy times
higher than MCLs, but hundreds or thousands of times higher). Similarly, the claim that it is appropriate to allow far
higher levels of a radionuclide like I-131 because it is relatively short-lived is misdirected. Under SDWA, as
indicated above, one already can average the concentration over a year. There is no need to breach the SDWA.
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2. The PAGs Propose Dramatically Relaxing EPA’s Long-Term Cleanup Requirements

EPA has historically required even the nation’s most contaminated sites to be cleaned up
to a level deemed protective, defined as within EPA’s long-held acceptable risk range, which
aims for a risk level of one in a million (107 risk) but allowing no more than one in 10,000

nonnle ovnnged to oot cancer {a 1077 wicl Fram that avnogire EPA hao thiig agtahlichad
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Preliminary Remediation Goals (PRGs) for both radionuclides'’ and hazardous chemicals'' and a
flexible process by which, if unusual circumstances make reaching the PRGs difficult, less
protective standards can be adopted so long as they are within the risk range. These risk levels
have been accepted as reasonable for even huge, heavily contaminated Superfund sites (e.g.
Hanford) that are half the size of a state, and thus should not be relaxed in the PAGs. The main
reason for the reduction in protection is to save money and liability for industries and agencies
that carry out practices that could result in large radioactive contamination, mainly the nuclear
power industry and the atomic weapons fuel chain agencies and their contractors.

EPA now proposes in the PAGs that this long-followed protective approach and
acceptable risk range be jettisoned and that extraordinarily higher concentrations of
radionuclides be allowed to remain in soil for the long-term with no effort at cleanup. While not
using the controversial term “optimization” from the Bush-era proposed PAGs, language in the
PAGs could permit some to say that EPA now merely proposes optimization without calling it
that. No risk-based cleanup standards for long-term cleanup would be established in the PAGs,
even as a baseline, but rather a vague, undeveloped, makeshift process would be followed
whereby cleanup standards would be established after the fact, based on factors other than public
health. For example, the PAGs contemplate letting the desire of industry or federal agencies to
not have to pay for cleaning up contamination they have created by a release override the
public’s need to be protected. This is unacceptable.

Just as EPA tried to relegate the proposed weakening of drinking water standards to
footnotes, EPA also appears to be trying to weaken long-term cleanup standards by vague
references to the DHS 2008 PAGs and by cooperating with an outside group with strong nuclear
ties, the National Council on Radiation Protection and Measurements (NCRP) which
recommends grossly weakened cleanup guidelines via an NCRP guidance document.

Especially troubling is the process by which EPA chose to pursue the path of weakening
long-term protection of the public. For example, two EPA staffers from relevant EPA Offices '

10 . L .
http://epa-prgs.ornl gov/radionuclides/

11 ' , C , . .
http://'www _epa.gov/reg 3hwmd/risk/human/rb-concentration table/index. htm
These regional values are used nationally.

12 John Edwards, head of the radiation protection division of the Office of Radiation and Indoor Air, and John
Cardarelli from the Office of Emergency Management. EPA claims they participated with NCRP on their own but
has not provided evidence that they took time off and that the activity was not approved by their superiors at EPA.
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influential in developing the EPA PAGs participated in writing the NCRP guidance document
which presses EPA to weaken, to an extraordinary degree, its long-term cleanup standards. This
is significant because EPA staff from other Offices attempting to retain existing radiation
protection levels were not included on the NCRP team. This internal EPA conflict and the
apparent conflict of interest in EPA staff participating at all in the private NCRP effort at pushing
EPA to relax its cleanup goals, while representing only one side of the internal EPA debate, has
been reported on in the media, pursued via Freedom of Information Act requests and a letter

Frn Diihlic Emnlavesgs for Enviranmental Accmintahilito ta than TDA Aminigtratanr Tarl-ann
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13

but EPA has failed to respond meaningfully.

The EPA PAGs DO NOT incorporate the full DHS PAGs on long-term cleanup, only a
subsection dealing with general process matters about consultation (reprinted in section 4.1.6 of
the EPA PAGs, pp. 55-59). The DHS PAGs sections on “optimization” and use of benchmarks
for long-term cleanup are not included in the EPA PAGs. However, a single sentence elsewhere
in the EPA PAGs (p. 4, para 4), mentions incorporation of guidance from DHS PAGs’ long-term
cleanup section, presumably referring to the subsection that is inserted. This poorly crafted
sentence, if not clarified, can create subsequent confusion as to whether EPA is incorporating all
of the DHS PAGs on long-term cleanup or only the generally innocuous section that is in fact
incorporated directly. Since the DHS PAGs are explicitly based on “optimization,” and the EPA
PAGs are not, and since the DHS PAGs reference “benchmarks” from nuclear advocacy groups
like ICRP, NCRP, and TAEA, which have pushed for “acceptable” long-term doses as high as 10
rem per year, with consequent cancer risks as high as 1 cancer per 2 people exposed, whereas the
EPA PAGs do not, this potential confusion must be eliminated.

EPA should remove any implication from its PAGs that it is incorporating the DHS
PAGs’ “optimization” plan and contemplated use of “benchmarks.” We recommend that the
sentence on p. 4 be rewritten to state, “This EPA Manual substantively incorporates in Section
4.1.6 (pp.55-59) a specific subsection of the late phase cleanup guidance provided in the 2008
DHS document and refers readers to additional planning resources.”

The NCRP report--which claims it is designed to provide guidance for both the DHS and
EPA PAGs--recommends long-term cleanup standards of 100 to 2000 millirem per year (0.1 to 2
rem per year). That is the equivalent of 50 to 1000 chest X-rays annually, or one a week to three
a day every day of one’s life for decades. By EPA’s own cancer risk estimates, 2 rem per year
over a lifetime would result in an excess cancer in one in every six people exposed. Because of
the increased risk in earlier years, EPA estimates that even just thirty years exposure from birth
would result in a cancer in one in eight people exposed."* These risk levels are orders of
magnitude higher than EPA’s long-accepted risk range.

Additionally, NCRP proposes specific levels of radionuclides that should be allowed to
remain in soil and not cleaned up, with people exposed for decades to that radiation without
protective actions having been undertaken. Those levels are extraordinarily higher than EPA’s

13 hitp://www .nti.org/gsn/article/epa-withholds-information-dirty-bomb-report-amid-cancer-concerns/;
http://www.peer.org/assets/docs/epa/d_S 10 PEER Radiation_ltr to EPA.pdf

14 See footnote 3 above.
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Preliminary Remediation Goals (PRGs), or even the upper limit of EPA’s acceptable residual
contamination (one hundred times the PRG). We have attached tables and figures showing the
extreme exposures these proposals would produce compared to anything EPA has ever said in
the past was acceptable. For some radionuclides, the NCRP proposed “acceptable”
contamination levels would be hundreds of thousands or even millions of times higher than what
EPA’s remediation goals are at the nation’s most contaminated sites, for the same exposure
scenario.

We thus oppose the long-term cleanup section of the EPA PAG as written, and any
potential linkage of the EPA PAG to DHS’ PAGs’ “optimization” process and/or to the NCRP
recommendations or those of other bodies that push for increased radiation exposures of the
public.® EPA should stick to its longstanding principles and require cleanup to its standards for
the most contaminated sites in the country, CERCLA. In extraordinary circumstances, there are
already provisions whereby one can make an exception if one absolutely has to, but even then
one still aims to get as close to the CERCLA risk range as possible. The PAGs as written,
however, suggest a concerted attack by proponents of weakening public protections, and this
should not be allowed.

3. The Elimination of Relocation PAGs for High Thyroid and Skin Doses and for High
Projected Cumulative Whole Body Doses

EPA’s 1992 PAGs, which the current document revises, require relocation if thyroid or
skin doses over certain specified limits are predicted. Again, it is important to remember that
PAGs are doses that are to be avoided by protective actions. The new PAGs eliminate both
requirements. We believe that is inadvisable.

EPA claims it is removing the skin and thyroid relocation PAGs to “avoid confusion.”
This makes no sense. If predicted doses to the skin or thyroid are likely to be very large, one
needs to be protecting people by getting them out of harm’s way. The fact that some people in
some situations may have access to potassium iodide (KI) doesn’t obviate the need to relocate
those who don’t. And KI does nothing to protect against skin cancer; its sole use is aimed at the
thyroid.

Additionally, the longstanding PAGs require protective action to assure people do not get
exposed to more than 5 rem over 50 years. This has been jettisoned as well. Obviously, if some
within EPA are pushing to allow long-term doses as high as 2 rem per year over many decades
(60 rem over 30 years, 140 rem over a lifetime), a 5 rem cumulative cap would prevent that.

That apparently is behind their desire to eliminate the lifetime cap. The cap should remain and in
fact be tightened considerably (see discussion in section 6 below).

15 . . . .

We incorporate herein by reference comments submitted on the NCRP recommendations, found at
hitn://committeetobrideethegap org/wp-content/uploads/2013/04/merp-short-comments-from-multiple-groups.pdf
and hitp://commitieetobrideethegap org/wp-confent/uploads/2013/04/CBGNIRSPSRSCES-updated pdf

ED_001057_00006406



4. The Recommendation to Permit Radioactive Waste to Be Disposed of In Unlicensed Disposal
Sites. Including Regular Municipal Garbage Dumps

Nuclear advocates have long pushed to deregulate significant portions of the radioactive
waste stream and permit such wastes to be disposed of in sites neither licensed nor designed for
radioactive materials, including municipal garbage dumps. This has largely been driven by a
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The PAGs strongly push for elimination of the existing requirements that radioactive
waste go to sites licensed and designed for radioactive waste. We oppose such an effort. Again,
EPA seems intent on weakening protections. PAGs are supposed to be guides for profective
action, not an effort to eliminate protections.

The section on waste disposal issues in Chapter 4 of the PAGs, Guidance for the
Late Phase, appears to have been written with little or no historical knowledge about the
widespread public opposition over past decades in the United States to proposals for
deregulation, free release, clearance or below-regulatory-concern (BRC) designation of
radioactive waste from both nuclear power and weapons facilities. The suggestion to allow
nuclear waste into RCRA C and D Hazardous and Solid waste facilities is both cavalier and
dangerous. Allowing the waste to go into and contaminate or poison commercial recycling has
also been soundly rejected. We oppose sending nuclear waste to facilities that are not specifically
licensed for radioactive materials, including but not limited to solid and hazardous landfills,
incinerators, processors and recycling facilities.

Some of the reasons to keep nuclear waste out of facilities not specifically licensed for
radioactive materials include inevitable leakage, the potential intermixing of radioactive
materials with chelating and organic complexing agents that greatly enhance the migration of the
radioactivity into groundwater and surface water, risk of fire in a landfill with both radioactive
and regular wastes as is currently occurring at the West Lake landfill in Missouri, failure to
consider the ability of RCRA facilities to isolate the wastes they are licensed to dispose, shorter
institutional control periods, failure to inform and protect workers, and lack of detailed radiation
monitoring of air, soil, and water. Recycling radioactively contaminated materials into the
consumer metal supply rather than disposing of them in licensed radioactive sites is not
acceptable.

EPA should have reviewed the public comments which clearly rejected their previous
efforts'® in the mid 1990’s, 2001 and 2003 to allow nuclear waste into solid and hazardous
facilities and into recycling to make consumer goods.

EPA gives lip-service to inclusivity in the PAGs, ignoring the reality that deregulating (or
never requiring radioactive regulation) of nuclear waste from incidents and releases will

1996-1998 EPA consideration, publication and rejection of rules to legalize contaminating metal recycling with
radioactive metal; 2001 66 Fed Reg 27218 May 16, 2001 to allow mixed waste to go to nuclear waste sites;
2003 ANPR 65120 68 Fed Reg 222, Nov 18, 2003 to consider “non-regulatory approaches” for radioactive waste
management.
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disproportionately impact people of color and low income communities which is where the solid
and hazardous waste facilities frequently are located and where new ones tend to get sited.

We encourage EPA, the other federal agencies and states to focus their efforts on preventing
nuclear power incidents rather than pushing to relax cleanup and disposal safety requirements.

£ Tha Trnannernnriaéa Duvnanginn AfFtha DACYa t4n i nsrnr Bacantialle, ATL D Ainantioa D aAlaacaa
e lll\./ 1ALV 1ALy J_JAL}CUJD]UII Ul Liiy L n\JD W O UVLL o0V EitIAily /ail \(lUan\.«LIV\z INLILASLS
from The Most Extraordinary (e.g. Nuclear Weapons Explosions) to Those Far Less

Consequential (e.g. Small Transportation Accidents)

The DHS PAGs mixed the absolutely extraordinary event—detonation by a terrorist of a
nuclear weapon in the U.S.—with vastly less consequential events involving “dirty bombs” of a
range of sizes, including very small ones. It was inappropriate to suggest the same standards for
such varying incidents. If a nuclear bomb explodes, all bets are off. If a small dirty bomb is
detonated, normal response procedures and cleanup requirements can take care of it. By mixing
the huge and the small and requiring the same lax standards, a disservice is being done.

EPA has now greatly compounded that problem by expanding its PAGs from dealing
with a catastrophic release from a nuclear power plant meltdown to covering all radioactive
releases, including such events as transportation accidents and incidents at radiopharmaceutical
facilities.” Indeed, under the PAGs definition of its scope—dealing with any radioactive release
for which a protective action may be required—it is hard to see what might not be covered or
how CERCLA, which is EPA’s longstanding statutory program for dealing with such releases
would still exist, despite pro forma language in the PAG to the contrary.

By creating a single set of standards to address both a Fukushima-type event and a truck
carrying a shipment of medical isotopes that goes off the road, one creates a useless PAG and the
prospect of greatly relaxed cleanup and protection standards for many events for which there is
no question that current standards and response approaches under CERCLA are fully adequate.
We oppose this effort to expand the PAGs to essentially encompass every radioactive release.

6. Relying on PAG Dose Limits As High As Or Higher Than Those In Effect Decades Ago
Despite the Fact That Official Estimates of Cancer Risks from Radiation Have Increased
Significantly Over That Period

In addition to eliminating some important dose triggers for protective action in the older
PAGs, EPA carries forward old limits that have been in place for decades, despite EPA’s own
official estimates of radiation risk per unit dose having markedly increased during that time. The
updated official consensus is that radiation is considerably more harmful than was known when
the earlier levels were established. EPA fails to improve protection based on the newer, higher

7 EPA PAG Manual 2013, page 4 section 1.3.4 “This updated Manual applies PAGs and protective actions to an
expanded range of sources of potential radiological releases, include commercial nuclear power facilities, uranium
fuel cycle facilities, nuclear weapons facilities, transportation accidents, radiopharmaceutical manufacturer and
users, space vehicle launch and reentry, RDDs and INDs.”
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risk, and in fact allows for reduced protection instead. For example, the 1992 PAG values
incorporated into the newest PAG are based on the National Academy of Sciences’ BEIR III
study (and in fact, go even far further back than that). But BEIR V increased those risk estimates
three- or four-fold, and BEIR VII increase those an additional 35%. EPA has adopted those
values in its most recent Blue Book. So, despite officially acknowledging that radiation is four
or five times more dangerous than assumed when the 1992 PAGs were established, EPA now
merely uses the same dose limits without any effort to tighten them by a factor of four or five.

We recommend that all parts of the PAGs that weaken or eliminate existing protections
be abandoned, and all dose limits be tightened by at least the increased risk EPA now
acknowledges for radiation.

7. The PAGs Incorporate Archaic and Extremely High FDA Food Contamination Guidelines
Apparently Without Updated Review

EPA simply by reference incorporates old FDA guidelines for food contamination.
These food radiation exposures would be on top of doses from other exposures (¢.g., inhalation,
groundshine) adding significantly to cumulative doses to the public. The old FDA guidelines are
based on even older guidance, and none of the dose limits have been reduced over time to reflect
the increased official risk estimates discussed above.

The old FDA guidance allows—from the food pathway alone—>500 millirems exposure
per year. This means that the food one eats cach day would produce a radiation dose equivalent
of a chest X-ray every day. The FDA food guidance limits appear to have no time limit; food
contaminated at these levels would be permitted to be consumed over a lifetime. At these dose
levels, EPA’s risk estimates indicate a lifetime risk of 4 x 1072, or every 25 person eating food
contaminated at those levels getting a cancer from it. This is simply unacceptable, and EPA
should reject any such proposed guidance. At minimum, if EPA really intends to accept such
doses, it should be candid with the public and say that those “acceptable” levels, by its own
estimate, would produce an excess cancer in 4% of the public. We think that would be a hard
sell ethically, and EPA should thus rethink adoption of such extraordinarily lax protection levels.

SUMMARY OF RECOMMENDATIONS

We recommend the April 2013 draft PAGs be withdrawn.

We oppose any weakening of drinking water standards for radioactivity. The Safe Drinking
Water Act limits should be complied with. The PAGs should do what they are supposed to do:
provide protective action guidance for authorities on how to treat contaminated water or provide
alternative drinking water supplies over the one to several years after the immediate emergency
has passed. This is, of course, what EPA has historically done in the wake of other
emergencies—arranged for treatment or alternative water supplies.

11
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We recommend EPA abandon all efforts to set water PAGs that are weaker than the Safe
Drinking Water Act limits, and instead, provide real, concrete guidance to authorities on how to
safeguard water supplies so as to protect the public to those levels or better.

The PAGs contemplate letting the desire of nuclear industry and federal agencies to not have to
pay for cleaning up contamination they have created by radioactive releases override the public’s
need to be protected. This is unacceptable.

EPA should remove any implication from its PAGs that it is incorporating into responding
to non-terrorist radiological events the Department of Homeland Security PAGs’
“optimization” plan and contemplated use of “benchmarks” that would be outside EPA’s
historical acceptable risk range.

We oppose the long-term cleanup section of the EPA PAG as written, and the potential linkage
of the EPA PAG to DHS’ PAGs’ “optimization” process, and to the NCRP recommendations or
those of other bodies that push for increased radiation exposures of the public. EPA should stick
to its longstanding principles and require cleanup to its standards for the most contaminated sites
in the country, CERCLA. The PAGs as written suggest a concerted attack by proponents of
weakening public protections, and this should not be allowed.

Do not remove, but instead retain and strengthen, relocation PAGs for thyroid and skin doses.

Do not remove, in fact EPA should strengthen, the longstanding PAGs that require protective
action to assure people do not get exposed to more than 5 rem over 50 years.

The outdated FDA food contamination guidelines should be replaced with markedly lower
permissible concentrations of radioactivity in food.

We oppose sending nuclear waste to facilities that are not specifically licensed for radioactive
materials including but not limited to solid and hazardous landfills, incinerators, processors and
recycling facilities. We encourage EPA, the other federal agencies and states to focus on
preventing nuclear power incidents rather than weakening protection of the public in case of such
releases.

We oppose the effort to expand the PAGs to essentially encompass every radioactive release.
We recommend that all parts of the PAGs that weaken or eliminate existing protections be
abandoned, and all dose limits be tightened by at least the increased risk EPA now acknowledges
for radiation.
Conclusion

Protective Action Guides are supposed to provide guidance for actions to protect the
public from radiation. The current PAGs do the opposite—recommend grossly increased risks to

the public without protection. We urge that the PAGs be withdrawn.
Sincerely,
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Notes

As to the water PAGs, please note that EPA’s Alternative 1, identified in footnote 26 of the
PAG, is for the same high dose limit that was put forward in the Bush EPA PAG. EPA had
previously identified in the Bush PAG radionuclide concentrations it claimed were associated
with that dose, so we used here those concentrations. Secondly, Alternative 4, the first
alternative in footnote 24 of the PAG, is really not a set of proposed water limits for emergencies

# a got nfweaker atandarde for normal conaimntion of Arinkino water and not really relavant +0

but a dSvit Ul Wbal\bl SLAIIUAilUS 1V 11Uiiiial UUIIDUILIPLIUII UL Ulllll\lllb walll adliud Ut 1\,auy 1\,1wvaut w
the PAG discussion. Lastly, Alternative 5, the second reference in PAG footnote 24, provides a
value for only one radionuclide, iodine-131.

The NCRP’s suggested long-term cleanup levels are found in NCRP SC 5-1 Draft Report,
“Decision Making for Late-Phase Recovery from Nuclear or Radiological Incidents,” February
25,2013, National Council on Radiation Protection and Measurements.

Table 6.4 of the report identifies levels of contamination below which no cleanup would occur
based on a 1 mSv/yr dose, for resident farmer, urban resident, and industrial/commercial
exposure pathways, and for 95™ and 50™ confidence intervals. The NCRP report recommends
cleanup choices based on a dose range of 1 mSv/yr to 20 mSv/yr (100 mrem to 2000 mrem/yr)
and indicates that one just scale up the values in Table 6.4, which are based on ImSv/yr, to be
obtain the concentrations for the 20 mSv/yr limit.

We have taken the NCRP values and compared them to EPA’s Preliminary Remediation Goals
(PRGs) for the same exposure scenarios—resident farmer and urban resident. We have
compared the EPA PRGs to both the 50™ and 95™ confidence levels concentrations identified by
the NCRP report.

It should be noted that EPA PRGs are the remediation goals, and that in unusual circumstances
where one can’t meet the goal one can fall back from them, but no more than by two orders of
magnitude. In other words, EPA’s remediation levels are a range of the PRG to no more than
100 times the PRG. Thus, at the upper end of the NCRP proposed acceptable risk range, for
example, for a resident farmer and a 50% confidence interval, NCRP proposed plutonium-239
levels nearly 12 million times higher than EPA’s PRG for the same scenario. That would be
120,000 times higher than the upper limit of EPA’s risk range.

We gratefully acknowledge the work of Ryan Forster in producing the graphs.
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Allowable Radionuclide Concentrations in Water Under the EPA’s Safe
Drinking Water Act Limits Compared with Alternatives Identified in
Proposed Protective Action Guides, in Bq/L
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Allowable Radionuclide Concentrations in Water Under the EPA’s Safe
Drinking Water Act Limits Compared with Alternatives Identified in
Proposed Protective Action Guides, in Bg/L
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Allowable Radionuclide Concentrations in Water Under the EPA’s Safe
Drinking Water Act Limits Compared with Alternatives Identified in
Proposed Protective Action Guides, in Bg/L
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Allowable Radionuclide Concentrations in Water Under the EPA’s Safe
Drinking Water Act Limits Compared with Alternatives Identified in
Proposed Protective Action Guides, in Bg/L
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Factors by Which Radionuclide Concentrations in Drinking Water Would
Exceed EPA’s Safe Drinking Water Act Levels if the Alternatives Identified in
2013 Proposed Protective Actions Guides Were Adopted
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Factors by Which Radionuclide Concentrations in Drinking Water Would
Exceed EPA’s Safe Drinking Water Act Levels if the Alternatives Identified in
2013 Proposed Protective Actions Guides Were Adopted
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Factors by Which Radionuclide Concentrations in Drinking Water Would

Exceed EPA’s Safe Drinking Water Act Levels if the Alternatives Identified in
2013 Proposed Protective Actions Guides Were Adopted
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Factors by Which Radionuclide Concentrations in Drinking Water Would
Exceed EPA’s Safe Drinking Water Act Levels if the Alternatives Identified in
2013 Proposed Protective Actions Guides Were Adopted
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To: Ellis, Jerry[Ellis.Jerry@epa.gov]

Cc: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.govj
From: DeCair, Sara

Sent: Tue 3/31/2015 9:17:02 PM

Subject: Messaging and relation between food & water guides
Food-Water bridge language revised 10-28-2008.doc
Messages to consider.docx

PAG Comms Plan new look & content 4-15-2013.docx

PAGs Desk Statement-3-29-2013.pdf

PAGs Key Messages 3-21-2013.pdf

Ex. 5 - Deliberative Process

I've also attached a “Messages to Consider” from our PIO, Jessica, when she knew our ODs
were concerned about how to be clear on our new water proposal. I've also attached the past
Comms Plan, Key Messages and Desk Statements from the 2013 PAG Manual FR package.
Basically, you finish up your Comms Plan and peel out the short Key Messages and Desk
Statement word for word, so they’re easier to grab when needed.

Thanks, Jerry, for sharing a draft of your comms plan with me soon!

Sara

From: DeCair, Sara

Sent: Wednesday, January 14, 2015 5:04 PM

To: Hernandez-Quinones, Samuel; Christ, Lisa; Ellis, Jerry
Subject: Discussing relation between food & water guides

Sam, Lisa, Jerry,

ED_001057_00006410



EX. 5 - Deliberative Process

Thanks,

Sara,

Ex. 5 - Deliberative Process

To help myself process this thinking, I drafted the following (can we reduce it to 5 words?):

EXx. 5 - Deliberative Process
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assessments and make any adjustments necessary to assure the ingestion PAGs will not be
reached.

Bill

From: Cunningham, William C. [mailto:william.cunningham@nist.gov]
Sent: Thursday, January 08, 2015 1:29 PM

To: DeCair, Sara

Subject: Re: For Jan. 22, counting on Bill...

Sara,

Happy New Year

Haven't tried to deal with this for a while. Here's what I believe/recall.

Ex. 5 - Deliberative Process
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Bill

From: <DeCair>, Sara <DeCair.Sara@epa.gov>

Date: Thursday, January 8, 2015 11:21 AM

To: "Noska, Michael A (FDA/OC)" <Michael Noska@fda.hhs.gov>, william cunningham
<william.cunningham@nist.gov>

Subject: For Jan. 22, counting on Bill...

Ex. 5 - Deliberative Process

Let me know if you’d like to chat ahead of time. I have a meeting with the Water staff at 1 pm
today and we’re refining some briefing materials that I’ll show on the webinar. There are no
huge surprises in the proposal, but I am being very close hold with it since it’s so very
deliberative at this point.

Sara D. DeCair
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http://www.epa.gov/radiation/rert/pags.html

202-343-9108

**new office**
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov]; Ellis,
Jerry[Ellis.Jerry@epa.gov]; Veal, Lee[Veal.Lee@epa.gov]; Perrin, Alan[Perrin. Alan@epa.govj}
From: DeCair, Sara

Sent: Mon 3/23/2015 2:47:27 PM

Subject: Re: Cmits due tomorrow: Water PAG proposal

Drinking Water PAG March 18th 2015 Final(2).docx

Drinking Water PAG proposal Subcmte review -SNL Comments.docx
Drinking Water PAG proposal Subcmte review 2-27-2015 Armin.docx
Navy Nuke cmits on water PAG.docx

Water cmits Mackinney.docx

Water comments from USDA.docx

Lisa,

Of course, here are the comments | received. | decided it wasn't voluminous enough to
warrant having EnDyna do a compilation, but let me know if you think that would be
helpful. They usually do either a spreadsheet of comments or one merged Word version
with all the comments. | think we can just incorporate most of the comments without too
much trouble.

I'm out the rest of this afternoon but will be in the office tomorrow, Tuesday, so do call or
write if you need anything. Thanks!

Sara

From: Christ, Lisa

Sent: Monday, March 23, 2015 9:42 AM

To: DeCair, Sara

Cc: Hernandez-Quinones, Samuel; Ellis, Jerry

Subject: RE: Cmts due tomorrow: Water PAG proposal

Hi Sara —

Please send us the interagency comments on the water PAG so we can begin to assess them
before our 3/31 meeting.

Thanks-

Lisa
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From: DeCair, Sara

Sent: Tuesday, March 17, 2015 2:46 PM

To: Amy Doll; Andrew.Wallo@eh.doe.gov; asad@cdc.gov; ben.cacioppo@dtra.mil;
Carlos.Corredor@Hq.Doe.Gov; Edward.Regnier@hg.doe.gov; John.Jensen@dm.usda.gov;
john.mackinney@dhs.gov; john.madrid@dtra.mil; lee.a.nickel1@navy.mil;
lodwick.jeffrey@dol.gov; michael.howe@fema.dhs.gov; Michael.Noska@fda.hhs.gov;
Patricia.Milligan@nrc.gov; paul.ward@fema.dhs.gov; ricardo.a.reyes@us.army.mil;
siddhanti@endyna.com; tdkraus@sandia.gov; Veal, Lee; Wieder, Jessica;
william.cunningham@nist.gov

Cc: Hernandez-Quinones, Samuel; Christ, Lisa; Ellis, Jerry

Subject: Cmts due tomorrow: Water PAG proposal

Hi all; just a quick reminder that we hope to hear from you by the end of the day tomorrow with
your feedback on the water proposal. Please let me know right away if you have any concerns,
and | look forward to seeing what you think!

Sara

From: DeCair, Sara

Sent: Tuesday, March 03, 2015 2:16 PM

To: Amy Doll; 'Andrew.Wallo@eh.doe.goV'; 'asad@cdc.goVv'; 'ben.cacioppo@dtra.mil';
'‘Carlos.Corredor@Hq.Doe.Gov'; 'Edward.Regnier@hg.doe.goVv'; 'John.Jensen@dm.usda.gov';
john.mackinney@dhs.gov; 'john.madrid@dtra.mil’; 'lee.a.nickel1@navy.mil";
'lodwick.jeffrey@dol.gov'; 'michael.howe@fema.dhs.gov'; 'Michael.Noska@fda.hhs.gov';
'Patricia.Milligan@nrc.gov'; 'paul.ward@fema.dhs.gov'; 'ricardo.a.reyes@us.army.mil’;
siddhanti@endyna.com; 'tdkraus@sandia.gov'; Veal, Lee; Wieder, Jessica;
‘william.cunningham@nist.gov'

Cc: Hernandez-Quinones, Samuel; Christ, Lisa; Ellis, Jerry

Subject: Water PAG proposal: review by Mar. 18th

PAGs Subcommittee;

We'd like to share a copy of our draft drinking water PAG language for your review.
Since this material is still pre-decisional, we request that you do not circulate it beyond
the FRPCC PAGs subcommittee. Please contact me for any further guidance, if
needed. This document will serve as our Federal Register proposed language and you
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can see that it provides a lot of explanatory text. After we receive and address public
comments, the appropriate language will be used as our Water chapter in a final PAG
Manual.

We encourage you fo send us feedback on content, wording, and the methods within
tha navt i winnalre Vaniry nammanite far thic rarind Af raviawur a Aisa WAiad Rar 49
UICT HICAL LWU VWOUOUNO. 1T VUL LUIHTTHIGIIWO 1V LIS IVUIIV VI IVVIVYW Q UUUG YYOUL.,; IVIQ] | A2
2015

Our contractor, EnDyna, will collect and organize your comments and we'll run an
updated version past you before we complete internal EPA and legal reviews. This won't
be your last chance to provide input, though, since we will have a follow up discussion
with you about the FR Notice and the Rollout Plan. Afterwards, there will be the OMB
interagency review cycle with your agencies.

Thank you in advance for your thoughtful input. Please do write or call if you have any
questions. Talk to you soon!

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.himi

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.govl]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov]

From: Ellis, Jerry

Sent: Mon 3/23/2015 2:17:43 PM

Subject: Updated DW PAG communication strategy

DRAFT Drinking Water PAG Communications Plan vMarch 23 2015.doc

I have updated the strategy based upon Lisa’s edits and have made some minor editorial
changes.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766
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To: Amy Dolifadoli@endyna.com}; Andrew.Wallo@eh.doe.gov[Andrew.Wallo@eh.doe.gov];
asa4@cdc.gov[asad@cdc.govl; ben.cacioppo@dtra.milben.cacioppo@dtra.mill;
Carlos.Corredor@Hq.Doe.Gov[Carlos.Corredor@Hg.Doe.Govl,
Edward.Regnier@hqg.doe.gov[Edward.Regnier@hqg.doe.gov};
John.Jensen@dm.usda.gov[John.Jensen@dm.usda.govl;
john.mackinney@dhs.gov[john.mackinney@dhs.govl; john.madrid@dtra.milfjohn.madrid@dtra.mill;
lee.a.nickel1@navy.milllee.a.nickel1@navy.mil}; lodwick.jeffrey@dol.gov[lodwick.jeffrey@dol.gov];
michael.howe@fema.dhs.gov[michael.howe@fema.dhs.gov];
Michael.Noska@fda.hhs.gov[Michael.Noska@fda.hhs.gov};
Patricia.Milligan@nrc.gov[Patricia.Milligan@nrc.gov};
paul.ward@fema.dhs.gov[paul.ward@fema.dhs.gov};
ricardo.a.reyes@us.army.mil[ricardo.a.reyes@us.army.mil};
siddhanti@endyna.com[siddhanti@endyna.com]; tdkraus@sandia.gov[tdkraus@sandia.gov}; Veal,
Lee[Veal.Lee@epa.govl];, Wieder, Jessica[Wieder.Jessica@epa.gov};
william.cunningham@nist.govjwilliam.cunningham@nist.gov]

Cc: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov}; Christ,
Lisa[Christ.Lisa@epa.govl; Ellis, Jerry[Ellis.Jerry@epa.gov]
From: DeCair, Sara

Sent: Tue 3/17/2015 6:46:23 PM
Subject: Cmis due tomorrow: Water PAG proposal

Hi all; just a quick reminder that we hope to hear from you by the end of the day tomorrow with
your feedback on the water proposal. Please let me know right away if you have any concerns,
and I look forward to seeing what you think!

Sara

From: DeCair, Sara

Sent: Tuesday, March 03, 2015 2:16 PM

To: Amy Doll; 'Andrew.Wallo@eh.doe.gov'; 'asa4@cdc.gov'; 'ben.cacioppo@dtra.mil’;
'Carlos.Corredor@Hq.Doe.Gov'; 'Edward.Regnier@hq.doe.gov'; 'John.Jensen@dm.usda.gov';
john.mackinney@dhs.gov; 'john.madrid@dtra.mil'; 'lee.a.nickel 1 @navy mil’;

'Todwick jeffrey@dol.gov'; 'michael.howe@fema.dhs.gov'; 'Michael Noska@fda.hhs.gov';
'Patricia. Milligan@nrc.gov'; 'paul. ward@fema.dhs.gov'; 'ricardo.a.reyes@us.army.mil';
siddhanti@endyna.com; 'tdkraus@sandia.gov'; Veal, Lee; Wieder, Jessica,
'william.cunningham@nist.gov'

Cc: Hernandez-Quinones, Samuel; Christ, Lisa; Ellis, Jerry

Subject: Water PAG proposal: review by Mar. 18th

PAGs Subcommittee;
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We'd like to share a copy of our draft drinking water PAG language for your review.
Since this material is still pre-decisional, we request that you do not circulate it beyond
the FRPCC PAGs subcommittee. Please contact me for any further guidance, if
needed. This document will serve as our Federal Register proposed language and you
can see that it provides a lot of explanatory text. After we receive and address public
comments, the appropriate language will be used as our Water chapter in a final PAG
Manual.

We encourage you to send us feedback on content, wording, and the methods within
the next two weeks. Your comments for this round of review are due Wed., Mar. 18,
2015.

Our contractor, EnDyna, will collect and organize your comments and we'll run an
updated version past you before we complete internal EPA and legal reviews. This won't
be your last chance to provide input, though, since we will have a follow up discussion
with you about the FR Notice and the Rollout Plan. Afterwards, there will be the OMB
interagency review cycle with your agencies.

Thank you in advance for your thoughtful input. Please do write or call if you have any
questions. Talk to you soon!

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags. html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: DeCair, Sara[DeCair.Sara@epa.gov]; Perrin, Alan[Perrin.Alan@epa.govl]; Hernandez-
Quinones, Samuel[Hernandez.Samuel@epa.govl; Ellis, Jerry[Ellis.Jerry@epa.gov}; Wieder,
Jessica[Wieder.Jessica@epa.gov]

From: Veal, Lee

Sent: Tue 3/3/2015 7:23:47 PM

Subject: Re: quick review: Water chapter to Subcmte

Thank you! This is an exciting milestone for our team.

Lee Ann B Veal

Director, Center for Radiological Emergency Management
Office of Radiation and Indoor Air

USEPA

Office 202-343-9448

Cell 202-617-4322

On Mar 3, 2015, at 2:05 PM, Christ, Lisa <Christ.Lisa@epa.gov> wrote:

Hi Sara,

We’re comfortable with your edits to the document and have no comments to the
note below to the subcommittee.

Thanks-

Lisa

From: DeCair, Sara

Sent: Friday, February 27,2015 4:03 PM

To: Veal, Lee; Perrin, Alan; Christ, Lisa; Hernandez-Quinones, Samuel; Ellis, Jerry;
Wieder, Jessica

Subject: quick review: Water chapter to Subcmte

Importance: High

Draft note to the Subcmte with attached chapter for their review. FYI in the chapter,

Ex. 5 - Deliberative Process

Ex. 5 - Deliberative Process i Please let

ED_001057_00006433



me know early next week if you see any changes needed in the chapter or this
note, and | can send it out ASAP!

Sara

PAGs Subcommittee;

We'd like to share a copy of our draft drinking water PAG language for your review.

This document will serve as our Federal Register proposed language and you can
see that it provides a lot of explanatory text. Once we receive and address public
comments, the appropriate language will be used as our Water chapter in a final
PAG Manual.

We encourage you to send us feedback on content, wording, and the methods
within the next two weeks. Your comments for this round of review are due
{Monday, Mar. 16'"}.

Our contractor, EnDyna, will collect and organize your comments and we'll run an
updated version past you before we complete internal EPA and legal reviews. This
won't be your last chance to provide input, though, since we will have a follow up
discussion with you about the FR Notice and the Rollout Plan. Afterwards, there
will be the OMB interagency review cycle with your agencies.

Thank you in advance for your thoughtful input. Please do write or call if you have
any questions. Talk to you soon!

Sara
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Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.govl]; Veal, Lee[Veal.Lee@epa.govl; Perrin,
Alan[Perrin.Alan@epa.govl; Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.govl; Ellis,
Jerry[Ellis.Jerry@epa.govl; Wieder, Jessica[Wieder.Jessica@epa.gov]

From: DeCair, Sara

Sent: Tue 3/3/2015 7:16:08 PM

Subject: RE: quick review: Water chapter to Subcmte

Sara

From: Christ, Lisa

Sent: Tuesday, March 03, 2015 2:06 PM

To: DeCair, Sara; Veal, Lee; Perrin, Alan; Hernandez-Quinones, Samuel; Ellis, Jerry; Wieder,
Jessica

Subject: RE: quick review: Water chapter to Subcmte

Hi Sara,

We're comfortable with your edits to the document and have no comments to the note
below to the subcommittee.

Thanks-

Lisa

From: DeCair, Sara

Sent: Friday, February 27,2015 4:03 PM

To: Veal, Lee; Perrin, Alan; Christ, Lisa; Hernandez-Quinones, Samuel; Ellis, Jerry; Wieder,
Jessica

Subject: quick review: Water chapter to Subcmte

Importance: High

Draft note to the Subcmte with attached chapter for their review. FY1 in the chapter, |
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Ex. 5 - Deliberative Process

Ex. 5 - Deliberative Process | Please let me know

iearly next week if you see any changes needed in the chapter or this note, and | can
send it out ASAP!

Sara

PAGs Subcommittee;

We'd like to share a copy of our draft drinking water PAG language for your review. This
document will serve as our Federal Register proposed language and you can see that it
provides a lot of explanatory text. Once we receive and address public comments, the
appropriate language will be used as our Water chapter in a final PAG Manual.

We encourage you fo send us feedback on content, wording, and the methods within
the next two weeks. Your comments for this round of review are due {Monday, Mar.

16%}.

Our contractor, EnDyna, will collect and organize your comments and we'll run an
updated version past you before we complete internal EPA and legal reviews. This won't
be your last chance to provide input, though, since we will have a follow up discussion
with you about the FR Notice and the Rollout Plan. Afterwards, there will be the OMB
interagency review cycle with your agencies.

Thank you in advance for your thoughtful input. Please do write or call if you have any
questions. Talk to you soon!

Sara

ED_001057_00006436



Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

AND YA _01NQ
LYUL=-D39453-71U0

**pnew office™*

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.govl]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov]

From: Ellis, Jerry

Sent: Tue 3/3/2015 3:01:44 PM

Subject: Draft DW PAG Communications Plan

DRAFT Drinking Water PAG Communications Plan.doc

Hi Lisa and Sam:

Please review this plan and send me written edits/comments. After I get a good Comm Plan, I
will draft the fact sheets and Q&A documents.

FYI- Giselle has informed me that her review time is about three weeks which includes Peter G’s
signature if we only have a comm plan, fact sheet and Q&A document. More time would be
involved if we update the OGWDW website.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Edwards, Jonathan[Edwards.Jonathan@epa.govl; Perrin,
Alan[Perrin.Alan@epa.gov]

Cc: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov]; Veal, Lee[Veal.Lee@epa.goVv];
Oshida, Phil[Oshida.Phil@epa.gov}; Burneson, Eric[Burneson.Eric@epa.gov]

From: DeCair, Sara

Sent: Mon 2/23/2015 6:09:05 PM

Subject: Re: Rads PAG revised chapter

2-23-15 Draft Drinking Water PAG track change (DeCair, Sara).docx

Lisa,

Thank you so much! This looks really great. | am doing a thorough review and will share
with you my draft note for the Subcommittee asking them for input within two weeks or
s0. My review will probably take me until tomorrow, | think.

Thanks again,

Sara

From: Christ, Lisa

Sent: Monday, February 23,2015 11:27 AM

To: Edwards, Jonathan

Cc: Hernandez-Quinones, Samuel; DeCair, Sara; Veal, Lee; Oshida, Phil; Burneson, Eric
Subject: FW: Rads PAG revised chapter

Hi Jon,

We appreciate your patience...Attached is the revised rads PAG proposal for review by the
interagency PAG subcommittee. In addition, I've attached a redline-strikeout version that shows
Eric and Peter's comments on the previous draft. Let us know if you have any questions or
concerns. | anticipate the subcommittee will have comments questions too.

Thanks-

Lisa
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Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Oshida, Phil[Oshida.Phii@epa.gov}

From: Hernandez-Quinones, Samuel

Sent: Fri 2/20/2015 9:12:18 PM

Subject: Re: Rads PAG proposal

2-20-15 Draft Chapter Drinking Water PAG SHQ.docx

Hi Lisa,

attached is the revised version of the DW PAG Chapter. Let me know if you have any
questions or comments.

Thanks

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Friday, February 20, 2015 1:36 PM
To: Hernandez-Quinones, Samuel

Cc: Oshida, Phil

Subject: RE: Rads PAG proposal

Hi Sam,

Please send it to me and Phil by COB today. Phil owes Jon Edwards a call and copy of the
revised proposal. We'll let Jon forward it on to Sara and Lee (we can let them know it's coming).

Thanks!

Lisa
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Ex. 6 - Personal Privacy

From: Hernandez-Quinones, Samuel
Sent: Friday, February 20, 2015 1:31 PM
To: Christ, Lisa

Subject: Re: Rads PAG proposal

Ok, | was able to make a lot of progress this morning. | think | will be able to send this

to Sara by COB today. | will copy you on that email.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"”

From: Christ, Lisa

Sent: Friday, February 20, 2015 12:08 PM
To: Hernandez-Quinones, Samuel
Subject: RE: Rads PAG proposal

Hi Sam,

Please let me know which comments you are still working to address. | can help with answering

his concerns.

Thanks-

Lisa
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From: Hernandez-Quinones, Samuel
Sent: Friday, February 20, 2015 10:16 AM
To: Christ, Lisa

Subject: Re: Rads PAG proposal

Hi Lisa,

I am still working on addressing some of Peter's comments. | dont know if it will be
completed today but | will try to have this completed very soon.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Friday, February 20, 2015 8:58 AM
To: Hernandez-Quinones, Samuel
Subject: Rads PAG proposal

Hi Sam,

Can we get the revised proposal to ORIA today? Phil owes a call to Jon Edwards today on the

status.

Lisa
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Lisa Christ, Chief

Targeting and Analysis Branch

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov}

From: Ellis, Jerry
Sent: Wed 2/18/2015 3:09:19 PM

Subject: RE: Radiation PAGs, Communications strategy templates

Certainly, I will use the long form.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

From: Christ, Lisa

Sent: Wednesday, February 11,2015 3:21 PM
To: Ellis, Jerry

Cec: Hernandez-Quinones, Samuel

Subject: RE: Radiation PAGs, Communications strategy templates

Hi Jerry —

Please use the long form. We will need to do specific outreach to the drinking water
sector that will not be in an ORIA outreach plan. We will also need to craft key
messages for OW to use specific to drinking water.

Thanks-
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Lisa

From: Ellis, Jerry

Coande WAt ncdo: Taleone o 11 ANTE AAA DNA
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To: Christ, Lisa

Cc: Hernandez-Quinones, Samuel

Subject: Radiation PAGs, Communications strategy templates

Hi Lisa,

Steph Flaharty recommended that I use the short form since ORIA is the lead office on the
PAGs. I can modify the short form by adding needed sections such as “anticipated reactions”
and list of stakeholder recipients. Also we can show attachments for internal and external

FAQs. Our communications strategy will be reviewed and signed by our communications staff
in OGWDW.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766
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To: Burneson, Eric[Burneson.Eric@epa.gov]; Oshida, Phil[Oshida.Phil@epa.gov]; Christ,
Lisa[Christ.Lisa@epa.gov}]

Cc: Clark, Becki[Clark.Becki@epa.gov}, Greene, Ashley[Greene.Ashley@epa.gov]}
From: Grevatt, Peter

Sent: Sat 2/14/2015 1:17:36 AM

Subject: Fwd: PAG suggested edits

2-4-15 Draft Chapter Drinking Water PAG SHQ grevait comments.docx

ATT00001.htm

Thanks to the team for all of their work on this. Please see my suggested edits in the attachment
for clarity and a few pict questions and comments. Please take a careful look and let me know if
any of my suggestions are unclear or in error. Thanks, P.G.

Sent from my iPhone

Begin forwarded message:

From: Peter Grevatt <pc_grev(@yahoo.com>

Date: February 13, 2015 at 7:39:04 PM EST

To: "grevatt.peter@epa.gov" <grevatt.peter@epa.gov>
Subject: PAG suggested edits

Reply-To: Peter Grevatt <pc_grev(@yahoo.com>
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Burneson, Eric

Sent: Fri 2/13/2015 8:47:00 PM

Subject: FW: A question -- FW: A request -- FW: Rads PAG
2-4-15 Draft Chapter Drinking Water PAG SHQ.docx
ATT00001.htm

From: Greene, Ashley

Sent: Friday, February 13,2015 3:46 PM

To: Burneson, Eric; Oshida, Phil

Subject: Fwd: A question -- FW: A request -- FW: Rads PAG

This is the version I sent to Peter. It's the last one that was sent to me.

Thanks,

Ashley

Sent from my iPhone

Begin forwarded message:
From: "Oshida, Phil" <Oshida.Phil@epa.gov>
Date: February 11, 2015 at 3:23:30 PM EST
To: "Greene, Ashley" <Greene. Ashlev@epa.gov>

Cec: "Burneson, Eric" <Burneson.Eric@epa.gov>
Subject: A question - FW: A request - FW: Rads PAG

Ashley,

We're hoping to get a “go ahead” from Peter.

Any signal from him yet?
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-Phil-

From: Oshida, Phil

Sent: Tuesday, February 10, 2015 9:23 AM
To: Ashley Greene

Subject: A request -- FW: Rads PAG

February 10, 2015

Ashley,

We want to give Peter the opportunity to review this 17 page draft of the chapter —
Protective Action Guide for Drinking Water. As Peter knows, this chapter presents
guidance for protection of the public in the event of a radiological incident that

affects drinking water supplies.

The next step for EPA is to provide this draft chapter to the radiation PAG
interagency subcommittee (EPA, FEMA, DHS, NRC, DOE) for review and

comment.

Eric Burneson, Lisa Christ, and ORIA management (Divison Director) have
reviewed the chapter and think it is ready for subcommittee review.

Please let us know if Peter wishes to review the chapter before we send it back to
ORIA for transmittal to the PAG subcommittee, or he would be comfortable
reviewing it concurrently with the subcommittee.

Thanks.
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-Phil-

From: Christ, Lisa

Sent: Tuesday, February 10,2015 8:47 AM
To: Oshida, Phil

Subject: Rads PAG

Eric and | reviewed the document as well as ORIA management (DD level). The
attached document is ready to go to the Radiation PAG inter-agency subcommittee
comprised of representatives from EPA, FEMA, DHS, NRC, DOE. We would like to
provide it to the subcommittee this Thursday for their review.

Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Hernandez-Quinones, Samuel[Hernandez.Samuei@epa.govl; Christ,
Lisa[Christ.Lisa@epa.gov]; Ellis, Jerry[Ellis.Jerry@epa.gov}]

Cc: Huff, Lisa[Huff.Lisa@epa.gov]

From: Burneson, Eric

Sent: Fri 2/13/2015 2:03:56 PM

Subject: RE: PAGs

That's okay Sam, Lisa took my comments and incorporated them. | can scan the hard copy she gave me
if no one else has the electronic version.

From: Hernandez-Quinones, Samuel

Sent: Friday, February 13, 2015 9:03 AM
To: Burneson, Eric; Christ, Lisa; Ellis, Jerry
Cc: Huff, Lisa

Subject: Re: PAGs

Hi Eric,

I do not have a markup of your comments. | can send you the original electronic file that | submitted to
Lisa last week.

If you send me your comments | can incorporate into the file.

Thank You
Sam

Samuel Hernandez Quifiones, P.E.

Environmental Engineer

Environmental Protection Agency

Office of Water

1200 Pennsylvania Ave. NW

Washington, DC 20460

202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Burneson, Eric

Sent: Friday, February 13, 2015 8:50 AM

To: Christ, Lisa; Hernandez-Quinones, Samuel; Ellis, Jerry
Cc: Huff, Lisa

Subject: FW: PAGs

Lisa handed me a hard copy of the revised PAG yesterday, incorporating comments | gave on Tuesday.
However | don’t seem to have an electronic version. Do any of you have one?

From: Grevatt, Peter

Sent: Friday, February 13, 2015 8:29 AM
To: Oshida, Phil; Burneson, Eric

Cc: Greene, Ashley

Subject: PAGs

Can one if you please send me an electronic version of the pags DW chapter to review?
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Sent from my iPhone
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Wed 2/4/2015 7:51:41 PM

Subject: RE: status

2-4-15 Draft Chapter Drinking Water PAG SHQ .docx

Here is the updated file.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Wednesday, February 04, 2015 2:46 PM
To: Hernandez-Quinones, Samuel

Subject: RE: status

Thanks Sam —

Hey there’s a comment bubble on page 6, can you please remove it? It can’t seem to
get it to go away...

Lisa
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From: Hernandez-Quinones, Samuel
Sent: Wednesday, February 04, 2015 2:20 PM
To: Christ, Lisa

) W i Y. i -
SUDJECL: C. Stdtus

Hi Lisa,

Here is the revised draft Chapter for Peter’s Review.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Wednesday, February 04, 2015 9:53 AM
To: Hernandez-Quinones, Samuel

Subject: RE: status
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Hi Sam,

Since Eric and | will be out tomorrow and Friday at the NDWAC meeting it would be
great to get the report early afternoon so we can offer Petter the chance to review.

From: Hernandez-Quinones, Samuel

Sent: Monday, February 02, 2015 9:06 AM
To: Christ, Lisa

Subject: Re: status

Hi Lisa,

I will have the Revised Radon letter ready for you today.

| have a few items still unresolved for the PAG chapter, but | think we can have the
Chapter ready for Peter by Wednesday.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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From: Christ, Lisa

Sent: Monday, February 2, 2015 8:10 AM

To: Hernandez-Quinones, Samuel
Subject: status

Hi Sam,

| received a voicemail from Lee asking about the PAG chapter. When will the revisions
to the chapter be complete? | don’t know if Peter will want to review the chapter before

the Inter-Agency group, but I'd like to give him the opportunity.

Also, have you sent the radon letter to Puerto Rico?

Thanks-

Lisa

Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Christ, Lisa[Christ.Lisa@epa.gov]
From: Hernandez-Quinones, Samuel
Sent: Wed 1/28/2015 6:20:53 PM
Subject: RE: bullets for OW

Hi Lisa,

Please see the Bi-Weekly input below.

Sam

Radiation Protective Action Guides — Drinking Water — TAB staff briefed the Radiation
Protective Action Guides Interagency Sub-Committee Group on January 22, 2015. The group
was composed of representatives from several Federal Agencies including DOE, FEMA, FDA,
NRC, DOD & EPA among others. During the briefing TAB staff talked about its proposed
approach and assumptions used in the preliminary development of a drinking water PAG. The
group was generally receptive of TABs proposed approach and no objections were voiced by the
group. TAB will continue discussions with the Interagency Sub-Committee Group as EPA
finalizes its PAG proposal.

TAB is closely coordinating with Office of Air the development and interactions with the
interagency group. On April 15,2013 EPA published Draft Protective Action Guides and
requested comments on the proposed PAGs. No specific drinking water PAG was proposed at
the time, EPA expects to propose a drinking water PAG by Fall of 2015. (Sam H. - 564-1735)

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735
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"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Tuesday, January 27, 2015 2:22 PM

To: Christ, Lisa; Damico, Brian; Ellis, Jerry; Forrest, Kesha; Fultz, Christopher; Helm, Erik;
Hernandez-Quinones, Samuel; Kempic, Jeffrey; Khera, Rajiv; Olson, Daniel; Perkinson, Russ;
Regli, Stig; Robinson, Matt M_; Russell, Meredith; Smith, Lameka; Townsend, Clifton; Wirth,

Karen
Cc: Huff, Lisa
Subject: bullets for OW

Dear All,

Please send me bullets for Peter to share with Ken and other ODs at staff meeting. |

need them by COB tomorrow.
Thanks-

Lisa

Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: DeCair, Sara[DeCair.Sara@epa.gov]; Christ, Lisa[Christ.Lisa@epa.gov]
From: Veal, Lee

Sent: Wed 1/21/2015 9:17:50 PM

Subject: RE: EPA Advice Needed for water guide in July nuclear plant exercise

Lisa and Sara,

Oh this is very interesting indeed. For background, South Carolina is preparing for a large
exercise in July. They have adopted the PAGs published for interim use, actually incorporating
the new language into their nuclear power plant response plans, and are obviously trying to
figure out what to do with drinking water in their planning. I think it too early to talk to SC
about what might be in our draft drinking water PAG but clearly conferring with the
Subcommittee, which includes lots of Advisory Team members is smart.

As Lisa noted, drinking water systems would continue to need to comply with SDWA
requirements. There are a lot of individual wells in this part of SC (near the exercise location),
however, which are not covered by SDWA if memory serves, but having a marker like a PAG
and MCL would provide a good resource.

Lee

From: DeCair, Sara

Sent: Wednesday, January 21, 2015 2:33 PM

To: Veal, Lee; Christ, Lisa

Subject: EPA Advice Needed for water guide in July nuclear plant exercise

Lee, Lisa;

RalJah is probably hoping for a fairly quick opinion or guidance on this interesting question. John
Griggs published this Analysis Guide right when we were quite sure the old Water PAG would
be in an EPA PAG Manual very soon, in fact he didn't cite the DHS RDD/IND guide's mention
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of a water PAG instead. He has reminded me that the document doesn't tell you which value to
use, just provides considerations for analyzing to various benchmarks between PAG levels and
MCLs. I know OW supports this document, but it doesn't exactly constitute clear federal
guidance on what to use for a PAG in a nuclear plant exercise, which South Carolina has
probably thought about and is asking for help.

The Advisory Team will weigh in, which is good, since it is an area of fuzziness for now.
Tomorrow, if we have time, the PAGs Subcommittee might mention this since some of the same
people are on both groups. I thought I'd get this in front of you two first, so you can think about
what we might say. I am glad to draft an answer including these caveats and help shape the
Advisory Team input.

Thanks!

Sara

From: Mena, Rajah [MenaRM@nv.doe.gov]

Sent: Wednesday, January 21, 2015 12:26 PM

To: DeCair, Sara; Dempsey, Gregg D.

Cc: Dixon, John E. (CDC/ONDIEH/NCEH); Sincek, Jeffrey (FDA) ; Smallwood, Karen R; John

Aucott (John.Aucott@dm.usda.gov); Sandra Threatt; Pemberton, Wendy; Hunt, Brian; Kraus,
Terrence D

Subject: Advisory Team/EPA Advice Needed in Support of Southern Exposure 15

Good Morning,
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In discussions this moring with the Public Health and Environment WG the topic of drinking
water regulations was raised. The state is presently using the EPA guidance document attached
for dose limits with respect to consumption of drinking water. It is our experience that states
differ in guidance used in this situation. Some treat water as food, applying the DILs as
described in the FDA PAG manual for other food types. Some adhere to the SDWA creating
radionuclide concentration limits that will relate to the 4 mrem dose. My questions to you are as
follows:

1. Is there an issue with South Carolina using the guidance attached?

2. Is there a general consensus or rule with respect to drinking water which should be applied
nationwide?

Jeff,

I don’t have your A-Team distribution list so please feel free to forward to the group as
appropriate.

Thanks in advance for your help!

RaJah Mena, CHP

Senior Scientist

Remote Sensing Lab - Nellis

National Security Technologies, LLC

Contractor to the United States Department of Energy

702-295-8641 Office

ED_001057_00006478



702-630-4948 Blackberry
702-794-6057 Pager

MenaRM@nv.doe.gov
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Radiological Laboratory Sample Analysis Guide for Incidents of National Significance — Radionuclides in Water

Preface

The document describes the likely analytical decision paths that would be required by personnel at
a radioanalytical laboratory following a radiological or nuclear incident, such as that caused by a
terrorist attack. EPA’s responsibilities, as outlined in the National Response Plan Nuclear/
Radiological Incident Annex, include response and recovery actions to detect and identify radio-
active substances and to coordinate federal radiological monitoring and assessment activities. This
document was developed to provide guidance to those radioanalytical laboratories that will support
EPA’s response and recovery actions following a radiological or nuclear Incident of National
Significance (INS).

The need to ensure adequate laboratory infrastructure to support response and recovery actions
following an INS has been recognized by a number of federal agencies. The Integrated Consortium
of Laboratory Networks (ICLN), created through a memorandum of understanding in 2005 by ten
federal agencies, consists of existing and emerging laboratory networks across the Federal
Government. ICLN is designed to provide a national infrastructure with a coordinated and
operational system of laboratory networks that provide timely, high quality, and interpretable results
for early detection and effective consequence management of acts of terrorism and other events
requiring an integrated laboratory response. It also designates responsible federal agencies (RFAs)
to provide laboratory support across response phases for chemical, biological, and radiological
agents. To meet its RFA responsibilities for environmental and drinking water samples, EPA is
developing the Environmental Laboratory Response Network (eLRN). As an RFA for radiological
agents, eLRN will be responsible for monitoring, surveillance, and remediation, and will share
responsibility for incident response with the Department of Energy. As part of eLRN, EPA’s Office
of Radiation and Indoor Air is leading an initiative to ensure that sufficient environmental
radioanalytical capability and competency exists across a core set of laboratories to carry out EPA’s
designated RFA responsibilities.

Three radioanalytical scenarios, responding to two different public health questions, address the
immediate need to determine the concentration of known or unknown radionuclides in water. The
scenarios are based upon the radionuclides that probably would be released by a radiological
dispersion device or those that may be released intentionally into the drinking water supply. The first
analytical scenario assesses whether water samples pose immediate threats to human health and
warrant implementation of protective measures specific to radiation concerns. The second assesses
whether specific water sources (samples) are potable based on current national drinking water
standards. The third situation assumes that the radioactive contaminants are known, and a shortened
version of the first two analytical scenarios is used to help expedite the analysis process. Use of
established analytical schemes will increase the laboratory efficiency so that large numbers of
samples can be analyzed in a timely manner. The use of the analytical schemes and the associated
measurement quality objectives also will ensure that the radioanalytical data produced will be of
known quality appropriate for the intended incident response decisions.

As with any technical endeavor, actual radioanalytical projects may require particular methods or
techniques to meet specific measurement quality objectives. The document cannot address a
complete catalog of analytical methodologies or potential radionuclides. Radiochemical methods
to support response and recovery actions following a radiological or nuclear INS can be found in
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Radiological Laboratory Sample Analysis Guide for Incidents of National Significance — Radionuclides in Water

Standardized Analytical Methods for Environmental Restoration following Homeland Security
Events, Revision 3 (EPA 600-R-07-015).

Detailed guidance on recommended radioanalytical practices may be found in current editions of
the Multi-Agency Radiological Laboratory Analytical Protocols Manual (MARLAP) and the Multi-
Agency Radiation Survey and Site Investigation Manual (MARSSIM), both referenced in this
document. EPA is developing companion documents for air and soil samples. Familiarity with

M hnwtnvag D) annd D AFANAADRT AD il ha Afcignifiannt hanafit 44 tha sranmg ~fFthic grida
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Comments on this document, or suggestions for future editions, should be addressed to:

Dr. John Griggs

U.S. Environmental Protection Agency

Office of Radiation and Indoor Air

National Air and Radiation Environmental Laboratory
540 South Morris Avenue

Montgomery, AL 36115-2601

(334) 270-3450

Griggs.John@epa.gov

This report was prepared for the National Air and Radiation Environmental Laboratory of the Office of Radiation
and Indoor Air, United States Environmental Protection Agency. It was prepared by Environmental Management
Support, Inc., of Silver Spring, Maryland, under contract 68-W-03-038, work assignments 21 and 35, managed
by David Garman. Mention of trade names or specific applications does not imply endorsement or acceptance
by EPA.

i
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Radiometric and General Unit Conversions

To Convert To Multiply by

years (y) seconds (s) 3.16 x 107
minutes (min) 5.26 x 10°
hours (h) 8.77 x 10°
days (d) 3.65 x 107

disintegrations becquerels (Bq) |1

per second (dps)

Bq picocuries (pCi) [27.0

Bg/kg pCi/g 2.70 x 107

Bq/m’ pCi/L 2.70 x 107

Bg/m’ Bq/L 10°

microcuries per [ pCi/L 10°

milliliter

(:Ci/mL)

disintegrations :Ci 4.50 x 10”7

per minute (dpm) |pCi 4.50 x 107!

gallons (gal) liters (L) 3.78

gray (Gy) rad 10°

roentgen equiva- |sievert (Sv) 107

lent man (rem)

Note: Traditional units are used throughout this document instead of SI units. Protective Action
Guides (PAGs) and their derived concentrations appear in official documents in the traditional units
and are in common usage. Conversion to ST units will be aided by the unit conversions in this table.

Conversions are exact to three significant figures, consistent with their intended application.
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. INTRODUCTION

This guide deals with the analysis of water samples that may have been contaminated as the result
of a radiological or nuclear event, such as a radiological dispersion device (RDD), improvised
nuclear device (IND), or an intentional release of radioactive materials into a drinking water supply.
In the event of a major incident that releases radioactive materials to the environment, EPA will turn
to selected radroanalytrcal laboratories to support its response and recovery activities. In order to

gatnmnla cnalvoang and AdAata fandlhaoasls  +h
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expectations.
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A response to a radiation release to the environment likely will occur in three phases: “early,”
“intermediate,” and “recovery.” Each phase of an incident response will require different and
distinct radioanalytical resources to address the different consequences, priorities, and requirements
of each phase. Some of the more important radioanalytical laboratory resources germane to incident
response and recovery consist of radionuclide identification and quantification capability, sample
load capacity, sample processing turnaround time, quality of analytical data, and data transfer
capability.

The early phase begins at the initial event and lasts for three or four days, during which data are
scarce, and pre-planned dispersion models are used. During this phase, responders are primarily
concerned with evacuating people, sheltering them in place, or restricting use of specific water
supplies. The purpose of the actions and evaluations taken during the early phase is to minimize
exposure and to prevent acute health effects. The Protective Action Guides (PAGs) for radiological
emergencies require evacuation of a population if the projected short-term total effective radiation
dose equivalent' (TEDE) exceeds 5 rem.” The nominal trigger for sheltering is 1-5 rem over four
days (projected avoided total effective dose). The radioanalytical resource requirements (field or
fixed laboratory) for this early phase may vary significantly depending on the timeframe, source
term radionuclide and the extent of the contamination.

The intermediate phase begins when no more radiation releases are expected, and the source term
contamination radionuclides have been qualitatively identified. In this phase, radionuclide concen-
trations, extent of the contaminated zone, and matrices (air, water, soil) required for analysis may
not be well defined. The radioanalytical resources needed will depend on the radionuclide analytical
action levels (AAL) developed for the various media important to human exposure. The AAL may
change depending upon the stage of the event, the appropriate PAGs, or risk values. The radionuc-
lide derived water concentrations (DWCs) are based on the PAGs or risk values. For the inter-
mediate phase, PAGs have been established to limit the projected radiation doses for different
exposure periods; not to exceed 2-rem TEDE over the first year, 500-mrem TEDE during the second
year, or 5 rem over the next 50 years (including the first and second years of the incident). In
addition, radionuclide concentration limits for food and water as regulated by the Food and Drug
Administration and EPA would be applicable.

'"The sum of the effective dose equivalent (for external exposure) and the committed effective dose equivalent (for
internal exposure). TEDE is expressed in units of sievert (Sv) or rem.

*The common unit for the effective or “equivalent” dose of radiation received by a living organism, equal to the actual
dose (in rads) multiplied by a factor representing the danger of the radiation. “rem” stands for “roentgen equivalent man,”
meaning that it measures the biological effects of ionizing radiation in humans. One rem is equal to 0.01 Sv.

1
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The final, or “recovery,” phase occurs as part of a radiological incident site- or drinking-water-
supply remediation effort. During this final phase, when site- or drinking-water-supply characteri-
zation and remediation cleanup effectiveness is determined, there is a potential for more extensive
radiochemical analyses at the lowest radionuclide concentrations. Applicable drinking water
regulations for radionuclides (40 CFR Parts 9, 141, 142) may be used during this phase.

During all phases of an incident response, radioanalytical resources are needed for identifying the
radionuclide source terms, quantification of the radionuclides in a variety of media, and the gross
radiation screening of samples for prioritization of sample processing or for information related to
the general level of contamination. This guide has been developed to provide the Incident
Commander (IC) and the laboratories selected to analyze samples during an incident with a logical
processing scheme to prioritize sample processing in relation to the radionuclide derived water
concentrations corresponding to established PAGs or Maximum Contaminant Levels (MCLs) under

the Safe Drinking Water Act.
A. Objectives

This document is intended to assist those analytical laboratories that will be called upon to provide
rapid support to Agency personnel following a radiological or nuclear incident. Because EPA
recognizes that in the immediate and intermediate period following such a release, there may not
be sufficient time for the Incident Command Center (ICC) to coordinate and communicate complete
data quality objectives, measurement quality objectives, and analytical priorities to the laboratory,
this document will enable laboratories to proceed with a consistent approach to developing and
reporting appropriate data suitable for the anticipated use.

The ultimate purpose of the screening process described in this guide is to ensure that public health
is protected. The recommendations in this guide are based upon EPA’s PAGs and applicable
drinking water regulations for radionuclides (40 CFR Parts 9, 141, and 142, National Primary
Drinking Water Regulations; Radionuclides; Final Rule. Federal Register 65:76707-76753,
December 7, 2000).

This document presents a series of three analytical scenarios to aid laboratories in establishing
priorities for analyzing samples received during the response to a radiological or nuclear incident.
The following table summarizes the relevant responsibilities of the IC and the laboratory manager
during such a response.

Information ~ Sample Method Miscellaneous Reporting Analyte Turnaround Time Procedure
Provided... Priority Uncertainty MQOs (Results and Anomalies) Selection =~ Compliance Selection
By: IC IC iIC Lab IC Lab Lab
To: Lab Lab Lab ic Lab IC IC

One of the key objectives in this document is to explain the responsibilities indicated above in terms
of analytical processes. While the IC should provide the necessary information (analytes, matrices,
measurement quality objectives) that define the scope of the laboratory’s processing requirements
and results, the laboratory should ensure that the methods used have been validated and will meet
the required measurement quality objectives (MQOs) and the required turnaround time. It is possible
that immediately following such an event, especially when MQOs may not have been established
or provided, laboratories may receive samples without complete documentation or direction. In such

2
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cases, laboratories may follow the procedures and examples in this document, and be confident that
their results should provide reasonable and consistent results.

This document is not meant to replace any field monitoring decisions on sample prioritization. It is
intended as a guide on how to establish priorities for samples received at the laboratory at different
times throughout the response, and it should provide to the IC the basis for understanding the nature
and limitations of the data received from the laboratories. Familiarity with Chapters 2 and 3 of

AMADT AD i1l ha Af qignifinnnt hanafit +a tha sroneg ~AF +h
IVIARLAL Wil 0€ 01 blslllllballl DENCIIT 10 TiC USCIs O1 llllb 5u1uc

B. Scope and Radiological Scenarios

Radiological incidents can be subdivided into three phases: early (onset of the event to about Day
4), intermediate (about Day 4 to about Day 30), and recovery (beyond about Day 30). This guide
concentrates on the time from the end of the early phase, through the intermediate phase and into
the recovery phase. During the early phase, analytical priorities need to address the protection of the
public and field personnel due to potentially high levels of radioactivity, and to provide for
qualitative identification of radionuclides. During the intermediate phase, the radionuclides and
matrices of concern are known qualitatively, and the guantitative levels suitable for making
decisions based on analytical action levels need to be rapidly determined. The phase of an incident
where this document will find its greatest utility is early in the intermediate phase through the end
of the recovery phase. Laboratories performing analyses must focus on rapid turnaround of sample
results and optimized sample analysis so that the initial qualitative aspects and concentrations related
to the appropriate AALs can be determined quickly. During the recovery phase, the screening
techniques used for samples will be of less significance because the radionuclides from the event
are likely to have been characterized already. This is represented by the lower portions of the flow-
charts, which address analyses of specific radionuclides. Potable water supplies will be evaluated
against MCLs during this recovery phase.

Three distinct radioanalytical scenarios are presented for water potentially contaminated with
radionuclides. The first two assume that the radionuclides are unknown.

» The first scenario is a water supply, surface, or groundwater source highly contaminated with
an unknown quantity of yet unidentified radionuclides.

» The second scenario requires that the laboratory determine whether a water source from the
affected areas and unknown source term is safe to drink.

» The third scenario, where the radionuclides have been identified, occurs later during the early
or intermediate phases, and the laboratory need not waste analytical processing time trying to
identify which radionuclides are present. The decision tree focuses on establishing the priority
for processing samples based on the gross concentration screening values for the specific
radionuclides.

In Radioanalytical Scenario 1, the identity of the radionuclides and potential concentrations are
unknown. This is most likely to occur during the early phase of the event. The laboratory’s priority

is to identify all the radionuclides present and their concentrations in the water sources sampled.

The need to identify safe sources of drinking water (Radioanalytical Scenario 2) will occur later in

3
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the intermediate phase and into the recovery phase. Once all the radionuclides are identified,
Radioanalytical Scenario 3 may be used for either scenario, depending upon the direction of the IC.

These scenarios may be applicable in different phases of the event, although as was previously
indicated, Scenario 1 is usually the early phase and Scenario 2 is late-intermediate to recovery phase.
Figure 1 depicts how these three radioanalytical scenarios relate to the response team’s needs for
sample prioritization.

In the third scenario, the radionuclides have been identified. This situation can arise during any of
the phases, so while Figure 1 depicts Scenario 3 occurring during the later intermediate phase,
Scenario 3 could occur earlier. The laboratory can save time by analyzing samples for its specific
radionuclides, after it has had a gross screen to determine sample-processing priority based on its
gross concentrations. Formal evaluation of other naturally occurring radionuclides may be necessary
when assessing the water as a potential drinking water source.

As introduced earlier, PAGs establish radiation dose limits applicable to different phases of an
incident response. The drinking water PAG (expressed as a numerical dose level) indicates a level
of exposure at which protective action should be taken to prevent, reduce, or limit a person’s
radiation dose during a radiological incident. The derived water concentration (DWC) is the
concentration of aradionuclide in water corresponding to the PAG dose and is used to facilitate the
application of PAGs in the radioanalytical laboratory. For example, the concentration of *’Cs in
drinking water corresponding to the 500-mrem PAG is 5.8x10* pCi/L.

Similarly, radionuclide DWCs corresponding to other specific dose or risk value may be calculated
and applied as required. The term “analytical action level” (AAL) will be used as a general term
denoting the radionuclide concentration at which action must be taken by incident responders.

s to Months Following Event
Recovery Phase

Known Radionuclides
(Radioanalytical Scenario 3)

Day 3 Following Event

1

Unknown Radionuclides
(Radioanalytical Scenario 1)

No,
but priority set
low* by OSC

No, but priority set Low

high* by OSC

*Note: "High” and “Low”
refer to processing
priorities, not activity

Figure 1 — Water Sample Scenarios and Response Phases
4
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Decisions related to the processing and prioritization of specific samples will be made by laboratory
personnel at the laboratory by comparing the results of radioanalytical measurements to “analytical
decision level” (ADL) concentrations. Whenever the measured analyte concentration equals or
exceeds the applicable ADL concentration, it will be concluded that the AAL (PAG or risk factor)
has been exceeded.

When applied to prioritizing samples for processing, the ADL concentrations are always less than

A G A ta AT aliiag ; an intamoal anlasilaotad 44 e~ da gtatictionnl anefidanan
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deciding whether the corresponding AAL has or has not been exceeded. The magnitude of this
interval corresponds to the maximum uncertainty that would be consistent with acceptable decision
error rates established during the data quality objectives (DQO)MQO process.' In this process, the
MQO of greatest significance is the required method uncertainty, u,,.. An example of a dose and its
corresponding AAL, ADL, and u,,, is shown here for **Ra (based on tolerable Type I and Type II
error rates; see details in Appendix VI):

Measurement Type Dose (mrem) AAL? (pCi/L) ADL (pCi/L) u,, (pCi/L)
Screening’ 100 180 90 54
Radionuclide-specific* 100 180 130 22

Laboratories will performboth gross activity measurements and radionuclide-specific measurements
during an incident. Because different DQOs and MQOs are applicable to different types of measure-
ments, different u,, and corresponding ADL values are provided for screening and radionuclide-
specific analyses. The default values for u,,, and corresponding ADL for screening and radionuclide-
specific determinations presented in Tables 5A, 5B, 6A, and 6B provide laboratories with a starting
point for developing protocols and systems for incident response activities. It is anticipated that in
the case of an incident, specific DQOs and MQOs may be developed by Agency personnel to reflect
the specific nature and concerns of the incident and provided to the laboratory.

Decisions related to water quality suitable for drinking are based on specific regulatory values based
on the Safe Drinking Water Act (SDWA). In this case, specific values for the Maximum
Contaminant Level (MCL) and the Required Detection Level (RDL) are applicable for each
radionuclide, as well as gross " and $ (see Tables 7A and 7B). If more than one beta- or gamma-
emitting radionuclide is present, the “sum of fractions” rule applies. This is best illustrated in the
example found in Appendix II, Scenario 1, Step 15. The “sum of fractions” rule does not apply to
alpha-emitting radionuclides.

The flow diagrams and corresponding numbered notes and data tables depict the analytical
processing suggested for rapid response and consistency. In keeping with concepts of the Multi-
Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual, this guide does not
specify analytical methods. A performance-based approach for the selection of appropriate analytical
methods by the laboratory will be used to achieve MQOs specified by this document and the IC.

'Appendix VI provides the derivation and detailed discussion of MQOs, required method uncertainties, and ADLSs.
*See Appendix VI, Table 10A.
*Tables 5A and 5B in Appendix I summarize default ADLs and u,,, for screening measurements.

“Tables 6A and 6B in Appendix 1 summarize default ADLs and u,, for radionuclide-specific measurements.
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Radiochemical methods to support response and recovery actions following a radiological or nuclear
INS can be found in Standardized Analytical Methods for Environmental Restoration following
Homeland Security Events, Revision 3 (EPA 600-R-07-015).

MQOs are statements of performance objectives or requirements for selected method performance

characteristics. Method performance characteristics include the method uncertainty, the method’s

detection capability, the method’s quantiﬁcation capability, the method’s range, the method’s
PREPE M A tha Al A A0 s anadnaco A avamanla NN £ tlan st A d v mnvba it o

SPCblllblly ana lllC memoa's luggcuucab ATl UAalllplC _lV_l\{U IO ¢ mMewnoaG uncer lauu_y (ll a
specified concentration, such as the AAL, could be:

“A method uncertainty of 50 pCi/L or less is required for **' Am analysis at the 100-
mrem AAL of 400 pCi/L.”

The MQOs and any other analytical requirements serve as the basis for the laboratory’s selection
of'a method under a performance-based approach. The laboratory should have performance data to
demonstrate the method’s ability to achieve the project-specific MQOs. Method validation and
continued acceptable method performance assessments are essential to the performance-based
approach to method selection.

This document presents a default set of MQOs. Actual MQOs, however, always will depend upon
events and may need to be modified by the IC to better address a particular event. However, in order
to have an analytical approach in place to address a variety of incident scenarios, the identified
decision points in the accompanying flow diagrams refer to the default MQOs—primarily in the
form of required method uncertainties—for analyzing the radionuclides of concern. For example,
at most decision points in the diagrams where a quantitative value is given, a u,, at that AAL is
identified in the notes and the tables. The u,,, values are identified in Tables 5A, 5B, 6A, and 6B of
Appendix I. Appendix VI describes the methodology used to establish the required method
uncertainties identified in these tables. It is important to note that the ADL values specified in
Appendix I are less than the PAGs or AALSs stated in Appendix VI, Tables 10A and 10B, by the
statistical factors identified in Appendix VI. In a few cases, an MQO in the form of a Required
Detection Limit is used. These decision points have action limits (MCLs and RDLs) that are
specified by regulation (i.e., the Safe Drinking Water Act). These are specifically identified in
Tables 7A and 7B in Appendix I. In these instances, the measured value need only be less than the
MCL to be within the limits of the regulation, and the sample-specific detection limit need only be
less than or equal to the RDL.

Once the appropriate method has been selected, then based on the required method uncertainty or
required detection limit, the laboratory can select the proper aliquant size, counting time and other
parameters to meet the MQOs in the most efficient manner.

C. Analytical Response Time

Decisions regarding the extent of contamination in surface and groundwater supplies will need to
be made in a timely manner. Approximate times required for laboratory processing of these samples
and finalizing the sample results are shown in Appendix V. This identifies the workflow for making
qualitative and quantitative measurements of high-activity contaminated water samples (Radioana-
lytical Scenario 1). In addition, results of the sample radioanalytical measurements needs to be
communicated promptly by the laboratory to the IC so that decisions regarding movement of

6
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population, sheltering, and additional sampling can be made.
D. Implementation

It may be necessary for laboratories to incorporate key aspects of this document into their standard
operating procedures. For example, the gross screening process will require specific standards and
response factors for each of the instruments used by the laboratory This could be a departure from
tha lalhAavotas o Tttt garaniinng mirantian lhanarian thhn oAt wvale gamnla oantapteiag
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matrices may be significantly different from what the laboratory normally experiences.

Laboratories should become proficient with these procedures because they could be asked to
respond to analytical requests in hours rather than weeks. Thus, laboratory personnel should become
familiar with the recommendations and procedures, and laboratories should consider both training
and actual “drills” or exercises where analytical scenarios and samples are tested during a controlled
scenario. The frequency and depth of these exercises will be at the discretion of the laboratory
management.

Laboratory personnel also should be cross-trained in different areas of the incident response
functions. This will help to ensure sample analysis continuity throughout the length of the incident
response.

Certain values are identified in the tables in this document for presumptive AALs, which may be
relied upon in the absence of explicit action levels received from the Incident Command Center, so
that the laboratory may begin to process samples promptly. However, these values may change
based on the needs of the particular event. MQOs will be stipulated by the IC and should be
communicated to the laboratory as early as possible so that analysis can meet project objectives.
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Approved Standard Methods for the Examination of Water and Wastewater, required for analyses
under Radioanalytical Scenario 2, include the following. Analysis of the radionuclides discussed in
the following section with procedures from other standard organizations may be acceptable (see 40
CFR 141.25 for alternative methods).

» 7110 Gross Alpha and Gross Beta Radioactivity (Total, Suspended, and Dissolved) (3 methods)
» 7120 Gamma-Emitting Radionuclides (2 methods)

e TENN_ ALY Tritirrin D paoth AN
T /IVUVUTOLE LITUULIL \ & TRELnou) j

» 7500-Cs Radioactive Cesium (2 methods)

* 7500-1 Radioactive Iodine (2 methods)

* 7500-Ra Radium (5 methods)

* 7500-Sr Total Radioactive Strontium and Strontium-90 (2 methods)
* 7500-U Uranium (3 methods)

Il. RADIONUCLIDES

Table 1 lists some of the radionuclides that are believed to be accessible and possibly could be used
in a radiological dispersion device (RDD)—or “dirty bomb”—or used to contaminate a drinking
water supply, and which are addressed in this report.

This list is specifically for a RDD event and the major (noninclusive) dose-related radionuclides that
might be formed from the detonation of an improvised nuclear device (IND). In the case of a IND,
numerous short- and long-lived fission product radionuclides will be present, requiring proper
identification and quantification. Several of the radionuclides on the list have progeny that will
coexist with the parents. Thus, if **Th is found, ***Ra also would be present (although it is not
listed). Several different radionuclides may be present even if only one RDD is used.

TABLE 1 — Radionuclides of Concern

 Am-241

Ra-226 Ac-227" Mo-99"
Cm-242 Th-228 Ce-141" p-32°
Cm-243 Th-230 Ce-144} Pd-103"
Cm-244 Th-232 Co-57" Pu-241
Np-237 U-234 Co-60" Ra-228
Po-210" U-235 Cs-134" Ru-1037
Pu-238 U-238 Cs-137¢ Ru-106
Pu-239 U-Nat H-3" Se-75"
Pu-240 I-125" Sr-89"
I-129° Sr-907
I-131° Te-99"
Ir-192"

* No radioactive progeny or progeny not analytically useful.
T Radioactive progeny with short half-lives, and the progeny may be used as

part of the detection method for the parent.
! Radioactive progeny not used for quantification, only screening.
§ Radioactive progeny used for quantification only, not screening.
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lll. DISCUSSION

In order to illustrate the typical decisions and actions to be taken by a laboratory for each scenario,
examples of the three scenarios using theoretical samples and measurement results are provided in
Appendices II, III, and IV. These examples represent only three of many different possible
permutations, however, and should not be construed as limiting. Each example is keyed back to the
steps in its respective diagram and notes.

These scenarios assume that the time period from taking the sample to the actual beginning of the
analysis by the laboratory will be short (under one day). Therefore, samples received by the
laboratory will not be preserved, nor will they have been filtered. Sample filtration generally should
not be performed until the extent of contamination and the radionuclide identity(ies) are known. The
final decision on this must be communicated to the laboratory by the IC based on the project MQOs.
Should it be necessary to delay analysis for any sample for more than two days, the sample should
be preserved according to the analysis protocols to be determined.

For the three scenarios discussed in this guide, it is assumed that field personnel have performed
some type of radiation detection survey of the samples prior to sending them to the laboratory. If
appropriate, field personnel may determine which samples are to be submitted first to the laboratory
based on these survey results. The laboratory’s surveys and analyses of the samples are not intended
to confirm the field survey results.

Only qualified laboratories using validated radioanalytical methods (see EPA 2007b and MARLAP,
Chapter 6) should be used in order to process samples in a timely and effective manner. These
laboratories will have the necessary radioanalytical capability and sample-processing capacity to
conduct the required gross screening and radionuclide-specific analyses defined for the radioanalyti-
cal scenarios. This guide recommends the following analytical process flow.

1. General screening based on total radiation emitted from the sample.
2. Screening based on type of radiation emitted (i.e., alpha, beta, or gamma).
3. Specific analytical techniques applied after screening indicates the most significant activities.

This sequence is used for screening in the diagrams for each radioanalytical scenario. Each decision
point in the flow diagram relates to an AAL (based on a PAG DWC, regulation, or risk-based DWC)
that is part of the overall analytical process. The flow diagrams for the three radioanalytical
scenarios (Figures 2, 3, and 4) use simplified process-control shapes: diamonds represent decision
choices, and rectangles are action or information steps. The numerical limits in the diamonds of the
flow diagrams are ADLs. Many of the flow diagram shapes have numbers keyed to the notes
immediately following the respective figures. Most shapes are color-coded to reflect the highest
priority analytical flow path (red), intermediate (next important) flow path (green), or the lowest
priority flow path (yellow) based on the time needed to return the required analytical results to the
IC. The accompanying numbered notes are color-coded in the same fashion, as are the examples in
Appendices I1, III, and IV. Consequently, it is highly advisable to study the flow paths in color, as
a black-and-white version may be confusing or ambiguous.

The screening techniques outlined in the first steps of the flowcharts assume that the laboratory
maintains the necessary instrumentation and can perform the initial gross sample screening (at or
immediately subsequent to sample receipt) functions identified below:

10
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* Micro-R meters for evaluating radiation exposures and doses on low-activity samples.

* Dose-rate meters capable of detecting gamma-beta exposures and doses.

» Hand-held gross alpha frisker for assessing the alpha count rate on sample contact.

» Survey meters with appropriate alpha, beta, and gamma detector probes can be used to determine
whether samples exceed the maximum dose rate that can be handled or analyzed at the
laboratory.

142 QHr T A + r1and fAr o

The instrument used for Eross
(pCi/net dose rate) with a *’Cs source o
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The laboratory also should have the instrumentation to perform radionuclide-specific analyses (e.g.,
high-purity germanium [HPGe] detectors for gamma and ion implanted silicon detectors for alpha
spectrometry). Some of the radionuclides listed in Table 1 on page 9 (e.g., '*Pd) can be detected
only with a specific type of gamma-ray detector because of their low gamma-ray emission energy
(60 keV is the usual lower energy for many HPGe calibrations).

Each numbered box has associated with it a note that provides additional detail for that particular
part of the process. Clarification is also provided in these notes as to when parallel paths of analysis
should be followed to help expedite the processing of samples.

Table 12 (Appendix VI) provides estimated counting times for LSC and GPC and the minimum
detectable concentration (MDC) that can be achieved by screening a small sample aliquant for gross
alpha and beta activity. The values are based on typical detector efficiency and background values
for two methods, gas proportional and liquid scintillation counting. Laboratories should prepare their
own MDC tables using their preferred detection method as part of their standard operating
procedures (SOPs). Laboratories also should determine (in advance) whether their individual
analytical protocols will need to be revised to accommodate this process.

The number of samples that will be analyzed, and their level of contamination, will be significantly
higher than normal samples. Laboratories must also consider the following:

» Separate sets of procedures for sample handling and storage.

* Increasing the frequency of detector background analyses.

* Increasing the frequency of QC checks.

» Consider adjusting the QC check activity level to more closely align with the activity of the
anticipated samples.

* Increasing the frequency of contamination assessments (i.e., smears/swipes) on working surfaces
in the laboratory.

» Separate protocols for personnel protective equipment.

» Separate protocols for personnel and sample radiation monitoring.

» Separate storage location for high-activity samples or a large group of samples, which would
increase laboratory background for detectors or personnel. This storage location may need
additional shielding or be sited so as not to affect operations.

It should be noted that modern radioanalytical procedures in the United States address low ambient
concentrations of environmental radionuclides normally encountered during the past 30 years. With
the detonation of an RDD or IND involving radionuclides with radioactive progeny, it is possible
that the radioactive equilibria involved with these progeny may have been established (depending

11
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on the time between creation of the radionuclide source to detonation or the time of detonation to
sampling, or both). This means that not only will there be considerably higher concentration of the
parent but of each of the progeny. Furthermore, if multiple radionuclides are involved, the cross-
contamination factor during separations must be minimized, a phenomenon that current day analysts
may not have previously experienced. A specific example of such a phenomenon would be the
elimination of '*Ba during the *’Sr separation process. Many processing schemes in today’s
laboratories do not account for this step because many samples are collected over a period of weeks
to months and provided to laboratories as composites. Routine turnaround time for *°Sr analysis is

30 days. Thus, even if the 12-day '*’Ba radionuclide is present, it would have decayed significantly
by the time the laboratory receives the sample for analysis.

IV. CROSSWALK of Data Values

The values corresponding to different terms referred to in this document are located in the tables
listed below:

TABLE 2 — Crosswalk of PAG, SDWA lelts, AAL, ADL and uVm Values

SDWA Required |
 Limits |
500 mrem/100 mrem Tables 10A and
(Screening) 10B (PAGS) — Tables 5A and 5B | Tables SA and 5B
100 mrem Tables 10A
(Radionuclide Specific) e and 10B Tables 6A and 6B | Tables 6A and 6B
p (PAGs)
SDWA MCL Values Tables 7A and 7B — e e
SDWA RDL Values Tables 7A and 7B e - —
DQO and MQO o o Tables 9A, 9B, Tables 9A, 9B,
Derivations 11A,and 11B 11Aand 11B
Estimated Counting
time for MDC (based on Table 12 — — —
screening analysis)

EPA’s Response Protocol Toolbox (EPA, 2003) provides additional recommendations concerning
planning and threat management, site characterization and sampling, and sample analysis to assist
utilities and state and local agencies. If laboratory protocols for normal or routine situations cannot
ensure that the DQOs and MQOs are achievable with the laboratory’s SOPs under emergency
conditions, then a separate set of SOPs for emergency conditions will need to be developed.

12
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V. RADIOANALYTICAL SCENARIO 1 (Identifying Samples with Highest Activities)

Water Sample Scenario 1 Key

+ Unknown radionuclides 71 Highest priority
+ Priority to those samples with highest activities

[ second priority

v

1. Perform rapid sample scan
using gross Bly instrument

Lowest priority
End result

See accompanying tables
for alpha and beta/gamma
concentrations, and
numbered notes

1a.
Rapid lab
scan of sample>

2.9x104 pCi/L?
(Appendix VI
Table 9a)

* Gross radioactivity
concentration for Box 1
corresponds to 1¥7Cs
based on instrument
calibration.

Return to
Step2or7

3.&8.
Concentration >
1.0x108 pCi/L «, or
6.0x103 pCi/L B, or
0.71xAAL for vy, or
3.9x108 3H?
Appendix |

No

Yes

15.
Compares
to gross
analyses

Figure 2 — Water Scenario 1 Analytical Flow
13
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Notes to Scenario 1: Contaminating Radionuclides Unknown
Purpose: Priority to Those Samples with Highest Activities

Highest priority samples are all analyzed first. Only after an analytical step or procedure
has been completed for the highest priority samples should lower priority samples be
addressed. The samples may arrive over several days; those with the highest priority are
always to be analyzed first. Lower priority samples (those following the green and yellow
flow paths on this chart) may need to be stored for several days until the highest priority
samples have been analyzed.

Many of the flow diagram shapes are color-coded to reflect the highest priority analytical
flow path (red), intermediate (next important) flow path (green), or the lowest priority flow
path (yellow) based on the time needed to return the required analytical results to the IC.
The accompanying numbered notes are color-coded in the same fashion, as are the
examples in Appendix II. It is highly advisable to study the flow paths in color, as a black-
and-white printing may be confusing or ambiguous.

Analysis at this point is to assess if the 500-mrem AAL' values are exceeded by
measurement of the sample’s total gross radioactivity (concentration) with hand-held survey
instruments. These might include a survey meter or Geiger-Muller (GM) counter with
appropriately calibrated beta and gamma detector probes or a micro-roentgen meter (gamma
only).? This step would most likely be performed with the sample container, unopened,
leaving the determination of " ADLs to the next step. Unless the identification of the
radionuclide contamination is known, the hand-held survey instrument should be calibrated
using a *’Cs source that would replicate the sample container geometry. The subsequent
measurement should be capable of identifying a concentration from zero to 5.8x10* pCi/L,
which is the 500-mrem AAL for *’Cs. The ADL for this screening analysis is 2.9x10* pCi/L
when applied to unknown radionuclides (see Appendix VI, Table 9A, on page 57). If the
identification of the radionuclide(s) is known, the Analytical Detection Level (based on the
AAL for the radionuclide listed for the 500-mrem value) is to be used (see Appendix I,
Tables 5A and 5B). For survey instruments having an exposure rate readout, the instruments
should be calibrated in terms of pCi/L per exposure unit readout for each container geometry
expected and for the nuclide of interest, if known (*’Cs for unidentified nuclides).

Some laboratories may also use a calibrated Nal(T1) detector to assess gross ( activity level
(using an integrated spectrum technique) and relate this measurement to a gross or
radionuclide-specific ( ADL.

Some gamma-emitting nuclides may not be detected at their ADLs if the sensitivity of the
instrument used is inadequate. Tritium will not be detected, and beta-emitting radionuclides

! Depending on the time of the response, a 2-rem PAG may be applicable. If so, values for this may be obtained by
scaling the PAGs and the ADLs by multiplying their corresponding 100-mrem values by 20. Thus the 2-rem PAG and
ADL for ®’Cs would be 2.4x10° and 1.2x10°, respectively.

* Some manufacturers have developed kits that include the survey meter plus an alpha-beta-gamma pancake GM
detector and a Nal gamma detector.

14
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that do not emit (- or X-rays may not be detected depending on the window thickness of the
detector.

The initial results of these measurements need to be checked against the information in the
chain-of-custody form. Communication of preliminary findings to the IC may be very
valuable in helping the IC determine the areas that may need additional samples. This
feedback also will reinforce the priorities assigned to each sample and further enhance

nnnnnnnnnnnnnn

If the gross activity scan yields a value greater than 2.9x10* pCi/L, go to Step 2 (red path).
Otherwise, go to Step 7 (green path).

NOTE: The gross radioactivity measurements under Note 2 are evaluated against the ADLs listed
in Table 5B for *! Am, **Sr and “Co, respectively, at the 500-mrem level. These are not the lowest
ADL values for all radionuclides. Thus, no conclusions about the presence or absence of other
radionuclides should be made at this point in the analytical process.

If the gross ", $, or ( activities of these samples indicate that an AAL may have been
exceeded (i.e., the sample activity is greater than one of these ADL values: 1.0x10° alpha,
or 6.0x10° $, or [0.71xAAL] for an individual ( pCi/L"), then these analyses have the
highest priority. Rapid analytical techniques, using a 5-mL sample aliquant, for " and $ by
either liquid scintillation counting (LSC)* or gas proportional counting (GPC) should be
done to assess the individual levels of these components of the mixture. Additionally, arapid
gamma isotopic analysis needs to be performed using a HPGe detector. Note that, dependent
upon the type of instrument used, the count time for some analyses may be shorter with LSC
than with GPC. Screening for radionuclides such as '*'*"*'] by GPC may need to be
carefully performed to prevent loss of radionuclide analyte due to volatilization during
sample evaporation.

Gamma isotopic analysis is performed with a high-purity germanium (HPGe) detector to
identify the major ( emitters. Analysis should be made on the original sample container or
on an aliquant as small as 20 mL in a standardized counting geometry. The ( isotopic
analysis (original sample container or 20-mL aliquant) of Steps 2 and 7 using a HPGe
detector and a counting time $10 minutes should be satisfactory for achieving the required
method uncertainties for the (-emitting radionuclides in Table 5B (counting time will meet
both the 500- and 100-mrem ADL values).

Tritium, a potential contaminant, will not be detected by either of the gross analysis scans
unless LSC is used to determine gross beta. [f GPC is used for gross beta analysis, a separate
aliquant of the sample will need to be analyzed for tritium. Tritium analysis should be

'These values are based on the ADL values for **' Am and *Sr, respectively. The assumption is that the detection device
is calibrated with "*"Cs and will yield the most representative gross activity measurement at this point in the screening
process. The gamma ADL is 0.71xAAL value for any individual gamma ray emitter.

> LSC screening of samples typically is preferred over GPC because sample preparation of a 5-mL aliquant is much
simpler, less time-consuming, and minimizes the risk of contamination. In addition, for the same counting time, LSC
screening for this AAL has a better detection capability compared to GPC.
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performed during this stage of the analytical process. The ADL for tritium at this stage is
3.9x10° pCi/L.

Once the rapid analyses have been performed, the data should be reviewed to verify that the
screening ADL concentrations have or have not been exceeded:

+ 1.0x10° " pCi/L corresponding to **' Am

+  6.0x10° $ pCi/L corresponding to *°Sr

Tigtad
115100

- ginanifia Anaa

+ the (-apcuuiu concentrations
«  3.9x10° for ’'H

(See the pCi/L values for other individual "- and $-emitting radionuclides listed in Tables
5A and 5B).

This is particularly important for " emitters, because the previous step was the first
measurement of alpha radioactivity. Note that if exceeding the ADLs is not confirmed by
at least one of the three analyses, the sample analysis reverts to the second priority analysis
path.

Sample analysis prioritization will be based upon which ADL is exceeded. The ( analysis
may help to assess which of the specific radionuclide analyses needs to be pursued with the
highest priority. For example, if gross " activity exceeds the ADL and the ( radionuclides
identified account for the observed gross $ activity, for which no individual $- or (-emitting
radionuclide ADL has been exceeded, priority would then shift to specific " emitters. Note
in Table 5B that *’Co, *Se,'”Pd, and '*’I are (-emitting nuclides only (these radionuclides
decay via electron capture) and have no contribution to the results of a gross $ analysis.

In a different example, the gross $ indicates an ADL has been exceeded, but the gross "
ADL was not exceeded. In this case, the $ emitter analyses would take priority along with
gamma spectrometry analysis. These together would identify the specific $ components of
the sample. The " analysis could be relegated to a lower priority flow path.

Some additional information may be obtained from the (-ray analysis of those radionuclides
that are principally " or $ emitters and have very low abundance ( rays. These types of
radionuclides may be qualitatively identified in a short count (see Table 3, page 20). Qualita-
tive identification of ( rays from those types of radionuclides may aid the laboratory in
sample analysis prioritization.

High levels of $ activity with no significant specific ( component may warrant an additional
GPC screening technique by using mass absorbers' to assess the $-particle energy. A sample
volume greater than 5 mL may be required to effectively assess the range of the particles by

'A technique that has been used successfully to determine the energy of beta-only emitters is to measure the range of
the beta particles in a pure material (“Feather analysis™). The ranges of beta particles in several pure materials (such as
aluminum) have already been established. The units of thickness are expressed as areal density, or mg/cm®. A set of
aluminum absorbers of varying thickness is used, and the activity versus the absorber thickness is plotted on a semi-log
scale. The linear portion of this curve is then extrapolated to find the “zero” activity thickness. This is then related to
the Eg ., of the beta particle, which will be characteristic for a particular radionuclide. A discussion of this technique
can be found in Principles of Radioisotope Methodology, 3™ Edition, G.D. Chase and J.L. Rabinowitz, Burgess
(Minneapolis) 1967.
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this method. This could minimize time spent on searching for the radionuclide (see Table
4, page 21).

Following Step 3, the highest activity samples that exceed the 1.0x10° or 6.0x10° pCi/L
ADL screening levels (gross " or $), °H, or specific ADL (-emitting radionuclide concentra-
tions, respectively, should be analyzed through Steps 4, 5, and 6 as quickly as possible. This
will enable the laboratory to recalibrate its gross screening methods for those radionuclides

antialls, fatind 10 tlhn camnla rlhiala 10m Fr10em 137111 smmmvnva tha anniieo sy AF A GerAco crvranino
abtuau_y 1UULIG 111 LLEIC balllplc, WIiiL1LE 111 LUlli Wil ll_ll})lUVC LT avuvul a\/_y U1l Uic 51\)35 D\ACCLLLU.S
techniques in assessing whether ADLs have been exceeded for subsequent samples. This
also means that subsequent samples from the same location may be able to follow

Radioanalytical Scenario 3 (page 28).

The existence of samples exceeding the 500-mrem ADLs should be communicated to the
IC as soon as possible.

NOTE: Steps 4, 5, and 6 may be done concurrently based on the gross analysis results.

i

Chemical separation for specific " radionuclides commences if the gross " concentration
exceeds the ADL (see Table 5A, page 32). Certain " emitters also emit ( rays or have (-
emitting decay products that may be identified in Step 3. The ( results can be used to
determine which " emitter analyses need not be performed immediately. For example, lack
of a significant 59 keV peak in the ( spectrum would indicate that an analysis for **' Am does
not have to be performed. If the project manager does not specify the sequence of analyses,
laboratory personnel should use their best professional judgment, based on the characteristics
of the samples, to determine the order of processing the samples so that the results are
obtained in the most efficient manner.

Chemical separations to be performed for specific $ radionuclides, not identifiable via
gamma spectrometry, include *H, **P, **'Pu, *’Sr, and ¥Sr. If the project manager does not
specify the sequence of analyses, laboratory personnel should use their best professional
judgment, based on the characteristics of the samples, to determine the order of processing
the samples so that the results are obtained in the most efficient manner.

The initial gamma spectrometry results will have identified high activity samples that may
provide insight as to which "- or $-only emitters are present. This longer count (compared
to Step 7) and optional larger sample size should focus on lower-intensity (-ray lines from
additional radionuclides. When counting is completed, the analyst should ensure that newly
identified (-rays are from different radionuclides and not just low intensity lines from the
predominant ( emitters.

NOTE: Once radionuclides have been identified, gross screening methods should be recalibrated
to the radionuclides of interest, and the laboratory may follow the flowchart for Radioanalytical
Scenario 3.

If the mitial gross screening method (Step 1) does not indicate a radioactivity greater than
the ADLs, gross " and $ analyses using a 5-mL sample and a counting time of about 30
minutes should be performed to verify that these ADLs have not been exceeded. The (
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isotopic analysis (original sample container or 5-mL aliquant) of Steps 2 and 7 using a HPGe
detector and a counting time less than 60 minutes may have a detection limit needed to
quantify radionuclides at concentrations corresponding to the 500- or 100-mrem ADLs. If
not, the sample should be counted longer.

Tritium is a potential contaminant that will not be detected by either of the gross analysis
screens unless LSC 1s used to determine gross beta. If GPC is used for gross beta analysis,
a separate aliquant of the sample will need to be analyzed for tritium by LSC. Tritium
analysis should be performed during this stage of the analytical process. The ADL for trittum

at this stage in the analytical process is 7.5%10° pCi/L.

Here the results from screening analyses performed in Step 7 are compared to the 500-mrem
ADLs from Tables 5A and 5B (" 1.0x10° or $ 6.0x10°), or specific (-emitting radionuclide
ADL concentrations, respectively. If the screening concentrations are greater than these
ADLs, ahigh priority would be established to analyze the samples for specific radionuclides
in Steps 4, 5, or 6. If the screening results of Step 7 do not exceed the ADLs, then the
question in Step 9 is evaluated.

Does the gross or specific radionuclide concentration exceed the corresponding (" 200 or
$ 1.2x10%)" or specific (-emitting (3.3x10° for ®Co) radionuclide 100-mrem ADL
concentrations, respectively? If “yes,” proceed immediately with subsequent analyses. The
status of samples exceeding the 100-mrem ADLs should be communicated to the IC. If “no,”
go to Step 11.

NOTE: “*” gross concentrations noted above correspond to the 100-mrem ADL values for ** Am
and *°Sr, respectively, listed in Tables SA and 5B. These are not the lowest concentrations for all
radionuclides, and decisions about the presence of other radionuclides should not be made until
radionuclide-specific analyses have been performed.

Use a routine method that can provide analytical results within about one day. Sample size
and counting time will need to be increased to verify screening levels and to quantify those
radionuclides whose individual concentrations are below their corresponding 100-mrem
ADL values listed in Tables SA and 5B on pages 32 and 33 (see notes for Steps 4, 5, and 6
for other information on specific radionuclide analyses).

Calculate the sum of the ratios (individual nuclide concentration/100-mrem AAL are in
Tables 10A and 10B, page 59) of all radionuclide concentrations above their respective RDL
values (Tables 7A and 7B, page 36). If the summed value exceeds unity, then the 100-mrem
AAL has been exceeded even though an individual value does not exceed the ADL (see
example calculation in footnote 2 on page 41).

If the IC does not specify the sequence of analyses, laboratory personnel should use their
best professional judgment, based on the radiological characteristics of the samples and in
order of highest to lowest concentration, to determine the order to process the samples to
produce expeditious results.

A $/( ratio >2.5 (i.e., ratio of gross $ to gross () indicates that *Sr or **Sr may be a signifi-
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cant contaminant. Although this decision falls into the low-priority path, this analysis should
be done first for the low-priority samples because of the dose significance of *’Sr and the
time required to do this analysis. Note that for the higher priority flow path, determination
of strontium would be done in parallel with other analyses, so the urgency of its analysis
does not need to be emphasized. Sufficient activity of the sample is necessary to have a
statistically significant $/( ratio. The summed individual ( activities obtained from the
HPGe detector from the printout would need to be applied for this calculation.

A GPC gross " and $ analysis of a larger sample (250 mL) and a longer counting time is
warranted. These analyses will determine if either of the MCL values for drinking water (15
" pCV/L or 50 $ pCi/L) has been exceeded. Range determination of $-particle energy (see
footnote on page 16) may be very effective with this 250-mL sample residue. This would
help to further refine which $-only emitter is present at the highest concentration and
deserves the priority analysis.

Determine ifany gross ", $, or ( sample concentration exceeds the concentration correspon-
ding to the screening MCL. For alpha emitters, this is 15 pCi/L and for beta emitters, this
is 50 pCi/L. The status of any samples exceeding Safe Drinking Water Act standards should
be communicated to the field coordinator.

Routine low-level analyses including total radiostrontium should be performed if not already
done. If total radiostrontium results are greater than the ADL, use classical techniques to
identify activities of **Sr and *’Sr separately. A longer count time ( isotopic analysis should
be completed first. This will assist in the identification of " or $ emitters, which may have
low abundance gamma rays. Additionally, if the ( emitters are parent isotopes for other
radionuclides, this will direct the analyst on which other analyses should be performed first.
Sample size, counting time, and turnaround times shall be adjusted based on the laboratory’s
SOPs for water-compliance monitoring (see notes for Steps 4, 5, and 6 for other information
on specific radionuclide analyses).

If the gross " concentration is between 5 and 15 pCi/L, "-specific radionuclide analysis is
required to identify the radionuclides, including ***Ra. If the gross " concentration is less
than 5 pCi/L, the sample should be analyzed for **Ra and **Ra, and by gamma spectrometry
to verify that there are no low-activity ( emitters present.

When the high and intermediate priority radionuclide-specific analyses are completed, verify
that no major nuclide has been missed: the sum of the individual nuclide concentrations
(excluding tritium if screening measurement was made by GPC) is approximately equivalent
to the gross activity concentration (a rule of thumb is within a range of about half to twice
the gross value). This check will ensure that the sum of the measurements compares
reasonably to the total measured gross activity. Activity concentrations due to decay
products should be included in the verification. If not yet verified, the sum of the ratios
(individual $- and (-emitter radionuclide concentration/100-mrem AAL are in Table 10B)
of all radionuclide concentrations above their corresponding RDL value (Table 7B) must be
calculated. If the summed value exceeds unity, then the 500-mrem or 100-mrem AAL has
been exceeded, even though an individual radionuclide activity value does not exceed the
respective ADL (see example calculation in Appendix II, Scenario I, Step 15).
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All samples should be archived for long-term or follow-up analyses. Those samples having
radionuclide concentrations exceeding concentrations for the 100-mrem ADLs should be
checked for preservation and stored for potential future analysis.

The IC should be notified with specific results for samples and radionuclide concentrations.

Archive samples for drinking water analyses. See Tables 7A and 7B for drinking water

AT o and thate va~iriead datants i limaida MDMT O
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Additional Points:

Analysts should recognize that when performing gross " or gross $ analysis by evaporation of a
sample, a significant loss of volatile radionuclides (such as tritium and iodine) will occur. Following
this initial screening technique, the absence of any volatile radionuclides may need to be verified,
depending upon the nature of the event.

Certain "- and $-emitting radionuclides have ( rays that are not used normally for analysis of those
radionuclides, and may not necessarily be identified in gamma spectrometry software. The
combination of gamma-ray abundance and half-life makes the gamma ray of little utility unless there
is a significant mass of the material or the sample is counted for a long time. It is recommended that
a separate library for incident response samples be created that has these ( rays. Table 3 provides
some examples.

TABLE 3 — Radlonuchdes thh Low—Abundance Gamma Rays Not Usually Used For Their Analysis

Radlonucllde

Principal Decay $ $ $‘ " " "

Gamma, keV 909 1761 40 (32 X-ray)" 80.3 186 (262) 84

Abundance, % 9.5x10™ 1><10’2 7.5 (92 5) 1.1x107 3.3 (5x107) 1.21

Radionuclide  *T ‘ ‘ . u A

Principal Decay " " " " " " "

Gamma, keV 911 185.7 86.5 553 112.9 54.3 59.5
(from **Ac)

Abundance, % 27.2 54 12.6 4.7x107% 4.8x102%  52x107 35.7

Radionuclide  *'Pu  *pu -

Principal Decay $ " "

Gamma, KeV 149 44.9 278

Abundance, % 1.9x10*  4.2x1072 14

Values in parentheses represent the next most abundant gamma ray.

These gamma rays can be used for qualitative identification of these radionuclides. Their presence
in the gamma-ray spectrum should direct the analyst to perform chemical separations followed by
alpha- or beta-specific detection.

Aluminum absorbers can be used to qualitatively identify the presence of radionuclides based on
penetrating ability. Thus, if an aluminum absorber of 6.5 mg/cm’ is used, and the measured activity
is reduced to background, one could qualitatively state that the beta particle energy of the
radionuclide is < 0.067 MeV. Conversely, if the absorber has little effect on the count rate, it can
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be stated that the beta particle energy is >0.067 MeV. Table 4 identifies some beta-only emitters
with their energies and range in aluminum absorbers.

TABLE 4 — Beta “Only” Emitters

_ “wm N Y1 S e B USEIY

Maximum Beta Energy, MeV  0.021  0.067  0.150 0.167 0.294 1.711  (0.546)/2.28 1"

Range ¥ in Aluminum, 0.8 6.5 27 32 75 800 1,100
[mg/cm?® for Es,,. [
Notes:

[1] It may be assumed that “*Sr/*°Y will be in secular equilibrium by the time any analysis is started. Thus,
the 2.28 MeV beta particle of Y will be present.
[2] U.S. Department of Health, Education and Welfare (HEW). 1970. Radiological Health Handbook, p.123.
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VI.RADIOANALYTICAL SCENARIO 2 (Identifying Uncontaminated Drinking Water)

Water Sample Scenario 2 Key
» Unknown radionuclides [ Highest priority

+ Priority to identifying uncontaminated drinking water Second priority
Lowest priority
End result

4
- _ See accompanying tables

Survey meter No for alpha and beta/gamma
measures B/y concentrations, and
<6.0x10° numbered notes

pCi/L
?

Yes

Bly emitters

o emitters

10. Check values against MCLs
(see Tables 7A-B in Appendix I)
for specific radionuclides (Steps
4,7,8,9).

>15 pCi/L <5 pCi/L

5-15 pCi/L

11.
Exceed any
MCL
?

Yes

U >20 pCi/L
t1 2ta!‘ Anaty ze for or corrected gross
otal uranium a > 15 pCill
?

Figure 3 — Water Scenario 2 Analytical Flow
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Notes for Scenario 2: Contaminating Radionuclides Unknown
Purpose: Rapid Identification of a Potable Water Source

Highest priority samples are all analyzed first. Only after an analytical step or procedure
has been completed for the highest priority samples should lower priority samples be
addressed. he samples may arrive over several days; analysis for those with the highest
priority are always started first. Lower priority samples (those following the green and
yellow flow paths on this chart) may need to be stored for several days until the highest
priority samples have been analyzed. The samples with the highest priority in this instance
will be the ones with the lowest activity. Gross " and $, and all analyses done to assess
MCL values, must use standard methods approved for drinking water (page 9). This
scenario assumes that the sources being analyzed have already been used as potable water
sources.

Many of the flow diagram shapes are color-coded to reflect the highest priority analytical
flow path (green), intermediate (next important) flow path (yellow), or the lowest priority
flow path (olive brown) based on the time needed to return the required analytical results
to the IC. The accompanying numbered notes are color-coded in the same fashion, as are
the examples in Appendix III. It is highly advisable to study the flow paths in color, as a
black-and-white printing may be confusing or ambiguous.

Screening with a hand-held survey instrument is to be performed as a contact reading on the
outside of the sample container. The purpose of this screen is to eliminate quickly those
samples that are obviously contaminated and thus may not be used as a drinking water
source. Appropriate instruments might include a survey meter or Geiger-Muller counter with
calibrated beta and gamma detector probes or a micro-roentgen meter (gamma only),' using
a ’Cs source geometry that would replicate the sample container geometry. The calibration
measurement should be capable ofidentifying a concentration down to 6.0x10° pCi/L, which
is half of the 100-mrem AAL for *’Cs. Laboratories will need to develop instrument-specific
calibration SOPs, which include the use of a mock sample container with a radionuclide
source.

NOTE: The next steps use screening techniques. The MDCs are used as AALs. These values are
based on those routinely achievable using the count times and volumes noted in Table 12 of
Appendix VI

Gross alpha and gross beta screening measurements may be performed using a liquid
scintillation counter (LSC)? or a gas proportional counter (GPC). For LSC, a 5- to 10-mL
sample is mixed with a liquid scintillation cocktail in a LSC vial and counted for
approximately 10 minutes. For GPC, a 5- to 10-mL sample is deposited on a planchet,

' Some manufacturers have developed kits that include the survey meter plus an alpha-beta-gamma pancake GM
detector and a Nal gamma detector.

* LSC screening of samples typically is preferred over GPC because sample preparation of a 5-mL aliquant is much
simpler, less time-consuming, and avoids possible contamination.
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evaporated, and then counted for approximately 30 minutes. Note that, dependent upon the
type of instrument used, the count time for some analyses may be shorter with LSC than
with GPC. The total mass of evaporated residue for GPC analysis may prevent processing
a full 500 mL aliquant. In these cases, a smaller volume and longer count time will be
required.

The ADLs for this part of the analysis are based on the AAL being considered MDC values.

Tha ATY aliing are 11N G /T grace " and AN (ST grace © canceantratinn foee Talla 11 A
1110 n_IJL varues arc 1 1v }.)\./1/.!4 HLUdD alu«+iv Pbl/L HLUdS @ \/UllellLl auuu \BCC 1aviv 1 1m0

in Appendix VI). Table 12 in Appendix VI shows that the MDC values (210 pCi/L and 820
pCi/L) can be achieved with a 10-minute count of a 5-mL sample. Volumes and count times
may be adjusted based on laboratory-specific instrumentation.

Screening for radionuclides such as '*?*I] will not be able to be performed by GPC unless
the samples are carefully prepared to prevent loss of radioiodines due to volatilization.
Furthermore, radionuclides that decay by electron capture (such as *’Co, ”°Se, '**Pd) may not
be able to be screened using GPC. If any of these electron-capture radionuclides are present,
analysis using a low-energy photon detector (LEPD) or a specific separation scheme for each
will be required.

Tritium cannot be screened using GPC techniques, because it will most likely be present as
a tritiated water molecule. LSC should be used routinely for tritium analysis because of
tritium’s very low electron energy and its likely presence as part of a water molecule. For
these reasons, tritium has a special status. If GPC analysis, and both alpha and beta analyses
are less than the ADLSs, Steps 4a and 4b must be performed. If LSC analysis is used and both
alpha and beta analyses are less than the ADLs, proceed directly with Step 3.

A concentration less than the ADL for this part of the analysis—110 pCi/L gross " and 410
pCi/L gross $—will identify the samples most likely to have radionuclide concentrations that
are below the Maximum Contaminant Levels (MCLs) for natural radionuclides, as well as
anthropogenic radionuclides.

In subsequent steps, it will be necessary to show that gross " < 15 pCi/L and gross $ < 50
pCi/L (40 CFR Parts 9, 141, and 142, National Primary Drinking Water Regulations;
Radionuclides; Final Rule. Federal Register 65:76707-76753, December 7, 2000).

If the results of either the gross alpha or beta analysis are greater than the ADLs for this step
(which are based on the MDCs in Table 12), the sample should be checked for preservation
and stored for analysis at a later time, to assess the presence of other radionuclides.

The gross alpha and beta results should be compared to specific limits from the Safe
Drinking Water Act (Steps 5 and 6). The analyses for gross alpha and beta at these levels
will require a larger sample volume and longer counting times. Gross " and $ analysis by
GPC is a requirement of the SDWA.

NOTE: Steps 3 and 4a (4a only required when GPC analysis is done) should be done in parallel
to expedite the decision for further analyses.
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Samples for tritium analysis may need to be either distilled or passed through an ion
exchange resin if the gross beta results indicate significant counts above background (this
could be due to naturally occurring radionuclides and still be less than MCLs). If tritium is
present above the MCL of 20,000 pCi/L, the water source is not suitable for long-term use
as drinking water.

If the high priority sample tritium result is <20,000 pCi/L a fresh sample aliquant (~4 L,

Artinng Afrhinla i1l ha siand Far gconmarata analuoang) ghnnild ha nnaloarad FAav gatmnag
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and alpha emitting radionuclides (Steps 7, 8, and 9). If trititum concentration is > 20,000
pCi/L, the water is not a suitable drinking water source (Step 16).

If tritium concentration of the low priority sample is >20,000 pCi/L, the water supply is not
suitable as a drinking water source (Step 16). If tritium concentration is < 20,000 pCi/L,
preserve the sample for future analyses (Step 13).

Analysis for specific beta emitters (Step 7) will be performed if the gross beta activity is less
than 50 pCi/L. Methods used for specific beta emitters should be able to distinguish among
the various isotopes of a specific element. Gross beta activity greater than 50 pCi/L means
the source may not be suitable as a long-term drinking water supply. The sample should be
checked for preservation and stored for analysis at a later date (Step 13).

Gross alpha analysis will need to distinguish among three different levels. Gross alpha
activity between 15 and 35 pCi/L shall be analyzed for uranium contributions (Step 12). The
uranium result is subtracted from the gross alpha result to determine gross alpha exclusive
of uranium.

If gross alpha is between 5 and 15 pCi/L, alpha-specific radionuclide analysis is required to
identify the radionuclides, with **Ra and ***Ra taking priority. After or at the same time as
these analyses, gamma spectrometry should be performed to assess presence of any gamma
emitters.

Finally, if the gross alpha is less than 5 pCi/L, the sample should be analyzed for ***Ra and
**Ra, and by gamma spectrometry to verify that there are no low-activity gamma emitters
present. The project manager may request additional radionuclide-specific analysis for man-
made alpha emitters.

Chemical separation to be performed for pure $-emitting radionuclides not identifiable using
gamma spectrometry include—but are not limited to— *H (Step 4), *°Sr, ¥Sr, *T¢, **'Pu, and
2P, Sr-90 and *Sr would have the highest priority if project management guidance is not
provided. This step is done in parallel with Step 9.

Gross alpha activity between the detection limit and 15 pCi/L may indicate presence of
anthropogenic alpha emitters or naturally occurring radium radionuclides. The exact nature
of the activity should be verified, because these samples are the result of contamination.
Samples should be analyzed for **Ra and ***Ra.

Samples for gamma spectrometry analysis should be counted long enough to meet the **Cs
RDL of 10 pCi/L. The count time is dependent on the sample size, background, and detector
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efficiency (this will be a laboratory-specific counting time; 1-3 hours is an approximate
value). The software library should include lines for the predominant gammas of all products
in the U and Th natural decay series as well as any anthropogenic radionuclide with a half-
life of greater than 1 day. The purpose of including these naturally occurring gamma-ray
peaks in the library is to ensure complete identification of all gamma rays. Due to
differential solubilities of the progeny of U, Th, and Ra, no assumptions or predictions can
be made regarding the presence of the parents unless speciﬁc radiochemical separations are
Arfrntinand  lninina analoone chniild ha wmavfnvaaad mannllal th tha alal
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specific analyses. This step is done in parallel with Step 7.

10.] Here the results from analyses performed in Steps 4a, 7, 8, and 9 are compared to their
— respective MCLs (Tables 7A and 7B, Appendix I).

@ If any radionuclide exceeds its MCL, the source should not be considered potable (Step 16).
“" For beta emitters, the sum of the ratios (individual nuclide concentration/MCL value) of all
concentrations greater than the RDL values must be calculated. If the sum of the fractions
of all § and (-emitting radionuclides present exceeds 1.0, the water source is not potable.

12ﬂ If gross alpha analysis in Step 6 is greater than 15 pCi/L, then perform analysis for total
. uranium (i.e, total uranium present on a mass basis).

12b. If the total uranium concentration is less than 20 pCi/L (30 :g/L or 30 ppb), and the
corrected gross alpha activity (Gross alpha - total uranium) > 15 pCi/L, go to Step 8 and
begin ***Ra and ***Ra analyses and any other alpha analyses requested by the IC. If the total
uranium concentration is greater than 20 pCi/L, the water source cannot be used as a potable
water supply (Step 16).

Itis possible that the source may be acceptable for drinking water once radionuclide-specific
analyses are performed. This path has a secondary priority. These samples should be
checked to assess whether or not preservation, using acids or other appropriate chemical, has
been performed. If not preserved, preservation appropriate to the analyte(s) should be made
and the sample stored for potential analysis. Any decision to conduct further analyses or to
dispose sample(s) should be made by the IC.

NOTE: The values in Step 14b correspond to the ADL values in Table 1 1A of Appendix VI

Samples that are greater than 6.0x10° pCi/L using the survey meter screening method may
contain naturally occurring radionuclides but will not be potable. Analyze an aliquant of the
sample by gross alpha and beta analysis.

If the results of either the gross alpha or beta analysis' are greater than the ADLs, the sample
should be preserved for analysis at a later time. It will not be acceptable as a drinking water
source, but more detailed analysis may subsequently be required. If the gross alpha and gross
beta analyses are both less than 110 pCi/L gross " and 410 pCi/L gross $, tritium analysis

"' LSC screening of samples typically is preferred over GPC because sample preparation of a 5-mL aliquant is much
simpler, less time-consuming, and avoids possible contamination.
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should be performed later (Step 4a of the yellow path).

Those samples that exceed the ADLs established for Steps 2a and 2b should be checked for
preservation and stored until all other water sources have been analyzed and found
acceptable or not acceptable. Specific radionuclide analyses may determine that the water
source is acceptable.

+tha qirin
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Vil.  RADIOANALYTICAL SCENARIO 3 (Contaminating Radionuclides are Known)

Key
B emissions only
[ a emissions only
{ Multiple emissions
| End resuit

See accompanying tables
for alpha and beta/gamma
concentrations, and
numbered notes

Water Sample Scenario 3
* Known radionuclides
+ Priorities established by Incident Commander

1.
What particle(s)
are emitted by the

sample
?

a,orfory

Figure 4 — Water Scenario 3 Analytical Flow
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Notes for Scenario 3: Contaminating Radionuclides Known
Purpose: Support the Specific Needs of the IC

For this scenario, “"” and “$” designate paths to be followed (and their associated notes)
when samples received from the field contain radionuclides that emit only alpha or beta
particles, respectively, and ““: ” (indicating a mixture of " -, $-, or (-emitting radionuclides)
designates samples that contain either a gamma emitter or multiple emitters (alpha plus
beta).

Scenario 3 takes place when the radioactive contaminants have been well characterized.
Detailed analyses are required for the radionuclide(s) known to be in the samples, and at
the direction of the IC. Thus, the radioanalytical process chart becomes much more
streamlined, and sample priority is based upon what is needed by the Incident Commander
at the time the samples are taken. Either high- or low-activity samples may take priority.

Because the radionuclides are known, the gross screening instruments should be calibrated
for the radionuclides of interest. This allows rapid and more accurate assessment of the
activity before the analytical separations are performed.

Many of the flow diagram shapes are color-coded to reflect the analytical flow path for
various combinations of decay modes (green for alpha, gray for beta, or brown for any two
emitters). The accompanying numbered notes are color-coded in the same fashion, as are
the examples in Appendix IV. It is highly advisable to study the flow paths in color, as a
black-and-white printing may be confusing or ambiguous.

The event that has taken place is now characterized, and the radionuclide(s) of concern have
been identified. The flowchart is trimmed to deciding which of the three different
radionuclide emissions are present. The emission mode generally determines the final
radioanalytical method(s) that will be used to assess the concentration. Generally, $-only
emitters will be analyzed by GPC or LSC, "-only emitters by either GPC or AS, and $- and
(-emitters by gamma spectrometry. The choice is determined by what is known about the
event. If more than one type of radionuclide emitter is present, the choice is to follow the (",
or $, or () path.

This path is selected only if all the radionuclides from the event are " emitters. The samples
still should be screened to distinguish high from low-activity samples. The instrument used
to perform the screening analysis should be calibrated with the radionuclide of interest.

2$.| This path is selected only if all the radionuclides from the event are $ emitters. The samples

‘ still should be screened to distinguish high from low-activity samples. The instrument used
to perform the screening analysis should be calibrated with the radionuclide of interest. If
more than one radionuclide is present, the screening instrument should be calibrated with
the radionuclide that is expected to produce the lowest response. This will provide screening
results that are a more conservative estimate of the activity present for that radionuclide.

This path is selected only if the radionuclides from the event emit a combination of ", or $,
or ( emitters. The samples still should be screened to distinguish high from low-activity
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samples. The instrument used to perform the screening analysis should be calibrated with
the radionuclide of interest.

The purpose of this step is to distinguish high-activity samples from low-activity
samples and to rank the samples in order of their activity level. The subsequent flow
paths would be selected based on the priority from the IC. Thus, it is important that
this screening method is able to distinguish high activity samples from Iow -activity

a 10-mL aliquant as the minimum, Table 12 in Appendix VI demonstrates the
capability for MDC and critical-level values that can be achieved routinely using
LSC or GPC analytical methods. Although these MDCs are not equivalent and do
not relate to a specific DWC, they are low enough to be used for screening purposes.
The samples should be numerically ranked based on their gross concentration and
processed according to the priority specified by the IC.

NOTE: The flow of priority splits here. Either of the paths for the suffixes 1 or 2 may get
the priority. The difference is that suffix 1 is for SDWA requirements, and that suffix 2
flow path would be for IC-determined MQOs. Flow path 2 would be scaled to the
appropriate ADL based on the 100-mrem values.

The first analytical priority when this path is chosen is for the known contaminant(s)
from the event. This should use a radionuclide-specific method, and the RDL should
be less than or equal to that shown in Table 7A or 7B. This path would be chosen if
the intent was to look for potable water sources. If the event-specific contaminant is
less than its respective MCL in Table 7A or 7B, then analysis for all other SDWA
contaminants should proceed. If the event-specific contaminant concentration is
greater than its respective MCL in Table 7A or 7B, notify the IC that this is not a
potential potable water source.

The first analytical priority when this path is chosen is for the known contaminant
from the event. This should use a radionuclide-specific method, and the ADL
concentration plus corresponding u,, value should be a multiple of the value found
in Table 6A or 6B (these tables are for the 100-mrem ADLs; the multiple would be
based on the ratio of 100-mrem value to the maximum dose for the particular event).
This path would be chosen if the direction were to identify water sources that may
cause exposure in excess of the maximum dose allowed for the event. If the event-
specific contaminant is less than its respective ADL (based on scaling of concentra-
tions and in Tables 6A or 6B), then analysis for all other contaminants of concern
should proceed. If the event-specific contaminant concentration is greater than its
respective ADL for that event, notify the IC that this sample has exceeded the event-
specific AAL.

Perform all other radionuclide SDWA required analyses.
Perform all other event related or requested radionuclide analyses.

Select the MCL values from Tables 7A or 7B to be compared with the final
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analytical concentrations for the water sample.

Select the ADL values from Tables 6A or 6B (scaled to the AAL for the event) to be
compared with the final analytical concentrations for the water sample.

Compare the final results with the screening analysis and verify that no major nuclide has
been missed: the sum of the individual nuclide concentrations (excluding tritium if the
screening measurement was made by GPC) is approximately equivalent to the gross activity
concentration (a rule of thumb is within a range of about half to twice the gross value). This
check will ensure that the sum of the measurements compares reasonably to the total
measured gross activity. Activity concentrations due to decay products should be included
in the verification. If there is a discrepancy between the summed activity concentration of
all statistically significant individual nuclide concentrations (i.e., sum all results detected at
levels greater than the RDL or for drinking water), check for errors and resolve any
discrepancies prior to proceeding.

If the sum of the fractions of all $- and (-emitting radionuclides present exceeds 1.0, verify
analyses or calculations. The sample would have concentrations that exceed the 40 CFR
limits. If the individual results and the sum of the fractions are less than their respective
limits, report results to IC.

Several actions lead to this step:

» Insteps 4", 4%,, and 4 :,, the result for the event-specific radionuclide exceeded the
MCL for the radionuclide in potable water.

* From Step 8§, all analyses indicated that the sample is within the limits of the MCLs from
the SDWA.

» Insteps 4",, 4%,, and 4 :,, the event-specific radionuclide exceeded the ADL for the
event.

* From Step 10 if the sum of fractions is greater than 1.0.

* From Step 10 if gross activity and sum of individual radionuclide activities in sample do
not match within 0.5 to 2.0.

Notify the IC of the specific final results for all samples, with a description of any
unresolvable discrepancies. All sample residuals or final counting forms should be archived
until notification to dispose of them is received.

The results from the radionuclide-specific analysis and the gross measurement should match
to within a factor of 0.5 to 2.0. If they do not, re-analysis may be required starting with the
gross-activity measurement. It is possible that either a short-lived radionuclide activity has
decayed away prior to having been analyzed, or a radionuclide analysis was missed. In either
case, the discrepancy should be resolved, which may include specific correlations for the
radionuclides from this event.

If this step is arrived at as a result of the sum of fractions being greater than 1.0, verify the
data to ensure correctness and that the gross activity and sum of individual activities are
within a factor of 0.5 to 2.0. When this review is completed, notify the IC of results per Step
9.
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Appendix |. Tables of Radioanalytical Parameters for Radionuclides of Concern

TABLE SA — Analytical Decision Levels (ADL) and Required Method Uncertainty
For Gross Alpha Screening Analysis

Additional
Radionuclide | Half-Life"! | Emissions
Gross " Screen -
Am-241% 4322y (

Cm-242 162.8d

Cm-243 29.1y (

Cm-244 18.10y

Np-237 2.144><106y (
Po-210 138.4d

Pu-238 87.7y

Pu-239 2411x10%y

Pu-240 6.564x10° y

Ra-226 1.600x10° y ( DP

Th-228 1912y (DP
Th-230 7.538%10%y

Th-232 1.41x107y ( DP
U-234 2.455%10°y ( DP
U-235 7.038x10%y ( DP
U-238 4.468x10° y ( DP

Notes:

pCi/L

[1] The half-lives of the nuclides are given in years (y) or days (d). DP refers to “decay products.” Radionuclide above

the gray bar is default for calibrating screening instrumentation.
[2] The values in this table correspond to the numbered rectangles 2 and 7 in Radioanalytical Scenario 1.
[3] The u,, and ADL for*'Am are used for gross alpha screening.

[4] The relative required method uncertainty (n,,) for values greater than the AALs in Table 10A of Appendix VI can

be obtained by dividing the u,, value in this table by the corresponding AAL value in Table 10A.

[5] The individual required method uncertainty (u,,,)values in this table apply up to the corresponding values for AALs
or 100-mrem values, respectively, identified in the tables in Appendix V1. Above the values noted in the Appendix

VI tables, the relative required method uncertainty (n,,.)would apply.
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TABLE 5B — Analytical Decision Levels (ADL) For Gross Beta or Gamma Screening Analysis
pCi/L

Emission
Radionuclide Type Half-Life !
Beta Gamma 3( 3007y

Screen?
$(SDP) | 2879y
S270y

Ac-227+DP | $("DP) | 2177y
Ce-141 $( 3251d
Ce-144 $( 284.9d
Co-57 ( 271.1d
Cs-134 $( 2.065y
Cs-137 $( 30.07y

H-3 weak $ 1232y
1125 ( 59.40 d
1-129 $( 1.57%10" y
1-131 $( 8.021d
Ir-192 $( 73.83 d
Mo-99 $(((DP) [ 6594h
P-32 3 14.26 d
Pd-103 ( 16.99 d
Pu-241 $ 1429y

Ra-228 $(( DP) 575y
Ru-103 $( 39.26d
Ru-106 $( 373.6d
Se-75 ( 119.8d

Sr-89 $ 50.53d

Tc-99 $( 2.11x10° y
Notes:

[1] The half-lives of the nuclides are given in years (y), days (d), or hours (h). DP refers to “decay products.” Radionuclides
above the gray bar are the default radionuclides for calibrating screening instrumentation.

[2] The AAL and associated u,,, and ADL values for *'Cs are used for initial beta gamma screening analysis on sample bottle
(Step 1 in Radioanalytical Scenarios 1 and 2). The AAL and associated u,,, and ADL values for “°Co concentration are
used for gross gamma measurements thereafter (see text). The AAL and associated u,,, and ADL values for *°Sr are the
defaults used gross beta screening.

[3] The relative required method uncertainty (n,,,) for values greater than the AAL values in Table 10B of Appendix VI can
be obtained by dividing the u,,, value in this table by the corresponding AAL value in Table 10B.

[4] Several nuclides in Table 5B decay by electron capture. These radionuclides cannot be detected using gross $ analysis.
The electron-capture decay leads to characteristic X-rays of the progeny nuclide. The most effective way to detect the X-
rays from these electron-capture-decay radionuclides is either with a low-energy photon detector (LEPD) or a reverse
electrode germaniumdetector (N-type semiconductor detector). The lower energy range of these detectors is about 10 ke V.

[5] If ( isotopic analysis versus gross ( analysis is used for rectangles 2 and 7 in Radioanalytical Scenario 1, comparisons
should be made to the value specific for the radionuclide found in the ( analysis listed in this table.

[6] The individual required method uncertainty (1,;) values in this table apply up to the corresponding values for AALSs or
100-mrem AALs identified in the tables in Appendix VI. Above the values noted in the Appendix VI tables, the relative
required method uncertainty (n,,;) applies.
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TABLE 6A — Required Method Uncertainties for Alpha-Emitting Radionuclides

at 100-mrem AAL When Using Radionuclide-Specific Methods

pCi/L
Required Method
Uncertainty at or Below
100-mrem AAL >4

Radionuclide 100-mrem ADL M U
Am-241 280 50
Cm-242 2.0x10° 350
Cm-243 350 63
Cm-244 410 73
Np-237 550 98
Po-210 18 3.3
Pu-238 250 45
Pu-239 240 43
Pu-240 240 43
Ra-226 130 23
Th-228 370 65
Th-230 250 45
Th-232 230 40

U-234 920 160

U-235 920 160

U-238 990 180

Notes:

[1] Only the 100-mrem ADL and the associated required method uncertainty (u,,) are shown.
[2] See Appendix VI for the rationale and methodology used in determining these values.
[3] These method uncertainties are applicable to each radionuclide when a radionuclide-specific method is used to

determine the activity result .

[4] The values corresponding to an AAL of 100 mrem were chosen for these tables. These values can be used to
conveniently scale to other project-specific AALs. For example, if a specific project had AALs at 20 mrem (one-fifth
of 100 mrem), the table values can be scaled down simply by dividing the listed values by five. Thus, for an

analytical action level of 20 mrem, the respective values for ?'’Po would be one fifth the values listed in Table

10A and this table:

20-mrem AAL = [100-mrem AAL /5] =[26/5] . 5.2 pCi/L,

20-mrem u,,, = [100-mrem u,,,/ 5]=[3.3/5] . 0.66 pCi/L

and the corresponding 20-mrem ADL would be:

20-mrem ADL = [100-mrem ADL/5]=[18/5] = 3.6

See Appendix VI for details of these calculations.
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TABLE 6B — Required Method Uncertainties for Beta- or Gamma-Emitting Radionuclides

at 100-mrem AAL When Using Radionuclide-Specific Methods

pCi/L
Required Method
Uncertainty at or Below
100-mrem AAL >34
Radionuclide 100-mrem ADL 7
Ac-227+DP 160 28
Ce-141 3.1x10° 5.5%x10°
Ce-144 4.1x10° 730
Co-57 9.2x10" 1.6x10"
Co-60 4.7x10° 830
Cs-134 6.1x10° 1.1x10°
Cs-137 8.5x10° 1.5x10°
H-3 1.1x10° 1.9x10°
I-125 1.8x10° 330
1-129 470 83
1-131 780 140
1r-192 1.7x10* 3.0x10°
Mo-99 4.5x10" 8.1x10°
P-32 8.5x10° 1.5x10°
Pd-103 1.1x10° 2.0x10*
Pu-241 1.4x10* 2.5x10°
Ra-228 23 4.0
Ru-103 3.3x10* 5.8x10°
Ru-106 3.1x10° 550
Se-75 9.2x10° 1.6x10°
Sr-89 9.2x10° 1.6x10°
Sr-90 1.7x10° 300
Tc-99 3.4x10" 6.0x10°

Notes:

[1] Only the ADL of 100 mrem and the associated required method uncertainty (u,,) are shown.
[2] See Appendix VI for the rationale and methodology used in determining these values.
[3] These method uncertainties are applicable to each radionuclide when a radionuclide specific method is used to

determine the activity result.

[4] The values corresponding to an AAL of 100 mrem were chosen for these tables and can be used to conveniently
scale to other project-specific AALs. For example, if a specific project had AALs at 20 mrem (one-fifth of 100
mrem), the table values can be scaled down simply by dividing the listed values by five. Thus, for an AAL of 20
mrem, the value for *°Sr would be one-fifth the values listed in Table 10B and this table:

20 mrem AAL = 100 mrem AAL /5 =[2400/5] = 480 pCi/L

20 mrem u,,, = 100 mrem u,,, / 5 = [300/5] = 60 pCi/L

and its corresponding ADL would be:

20 mrem ADL = 100 mrem ADL / 5 =[1700/ 5] = 340 pCi/L

See Appendix VI for details of these calculations.
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TABLE 7A — Maximum Contaminant Levels (MCL) and Required Detection Levels (RDL)

Radionuclide

Gross " Screen

Am-241

ra .Y
U444

Cm-243

Cm-244

Np-237

Po-210

Pu-238

Pu-239

Pu-240

Ra-226 "

Th-228 P!

Th-230

Th-232

U-234

U-235

U-238

U-Nat

Notes:

[1] Continuous intake.

[2] Value in parenthesis is mass concentration units, (ppm).
[3] Combined concentration of ***Ra and ***Ra not to exceed 5 pCi/L.

for Alpha-Emitting Radionuclides in Water

Drinking Water

RDL"!

pCi/L (mg/L) "

30

1.5 (4.4x107")

1 £ /A £ 1013
1o #0710 )

1.5 (3.0x10")

1.5 (1.8x10™)

1.5 (2.2x10°)

1.5 (3.3x10")

1.5(8.9x10)

1.5 (2.4x10°7%)

1.5 (6.6x107)

1.0 (1.3x107'%

1.5 (1.8x1072)

1.5 (7.3x10°%)

1.5 (1.4x102)

2.0 (3.0x107)

2.0 (3.0x10-3)

[4] Value for RDL taken from 40 CFR 141.26(a)(2)(iii). See “Final Implementation Guidance for Radionuclides,” EPA
816-F-00-002, March 2002. Available at: www.epa.gov/safewater/radionuclides/compliancehelp.html.

[51RDL value taken as 1/10 of the MCL value if not otherwise specified in the regulations.
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TABLE 7B — Maximum Contaminant Levels (MCL) and Required Detection Levels (RDL)
g Radionuclides in Drinking Water

for Beta/Gamma-Ray Emittin
1 D ] Drinking Water
RDL '
Radionuclide pCi/L (mg/L)"™
Gross $ Screen 5.0
Ac-227+DP ¥ 1.5
Ce-141 30 (1.1x107"%)
Ce-144 2.9,3.0 (9.4x107")
Co-57 100 (1.2x107')
Co-60 10 (8.8x107'%)
Cs-134 10 (7.8x107%)
Cs-137 20 (2.3x107'9)
H-3 1,000 (N/A)
I-125 3.0 (1.7x10™7)
I-129 0.1 (5.7<1077)
I-131 1.0 (8.0x107"%) 1
Ir-192 10 (1.1x107"%)
Mo-99 60 (1.2x107")
P-32 3.0 (1.0x107"%)
Pd-103 90 (1.2x107"%)
Pu-241 30 (2.9x107'%)
Ra-228 U 1.0 (3.7x107"%)17
Ru-103 20 (6.2x107")
Ru-106 3.0 (9.1x1077)
Se-75 90 (6.2x107'%)
Sr-89 10 (3.4x107%)
Sr-90 2.0 (1.4x107H 7
Tc-99 90 (5.3x10°)

Notes:

[1] Continuous intake.

[2] Value in parenthesis is mass concentration units (ppm).

[3] Combined concentration of ***Ra and **Ra not to exceed 5 pCi/L.

[4] Includes decay products originating from the **’Ac in the body. Used only to calculate the concentration (pCi/L) or
dose from **’Ac in the body. DP refers to “decay products.”

[5] Value from OSWER Directive 9283.1-14, Appendix B: “Use of Uranium Drinking Water Standards under 40 CFR
141 and 40 CFR 192 as Remediation Goals for Groundwater at CERCLA sites.” November 6, 2001. Available at:
www.epa.gov/superfund/health/contaminants/radiation/pdfs/9283_1_14.pdf..

[6] RDL value taken as 1/10 of the MCL value if not otherwise specified in the regulations.

[71 RDL value taken from “Radionuclides Notice of Data Availability Technical Support Document,”(March 2000).
Available at: www.epa.gov/safewater/rads/tsd.pdf. 40 CFR 141.26(a)(2)(iii). See “Final Implementation Guidance
for Radionuclides,” EPA 816-F-00-002, March 2002. Available at: www.epa.gov/safewater/radionuclides/

compliancehelp.html.
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APPENDIXII. Example of High Radionuclide Concentration in Water (Radioanalytical
Scenario 1)

Description

Surface water, storm water, drinking water, and estuaries have been impacted by an RDD. The
specific radionuclides causing the radiological incident have not yet been determined, nor has their
concentration in these samples. The event sequence in the laboratory assumes a single analyst
following the analytical process chart, under conditions of single process stream. Analysis at this
point is to assess if the 500-mrem AAL' values are exceeded by measurement of the sample’s total
gross radioactivity with hand-held survey instruments. These might include a survey meter or
Geiger-Muller counter with appropriately calibrated beta and gamma detector probes or a micro-
roentgen meter (gamma only).” This step would most likely be performed with the sample container,
unopened, leaving the determination of " AAL values to the next step. Unless the identification of
the radionuclide contamination is known, the hand-held survey instrument should be calibrated to
respond to a gross screening $ and ( concentration of 5.8x10* pCi/L; a *’Cs calibration source
should be used. If the identity of the radionuclide(s) is known, the ADL for the radionuclide listed
for the 500-mrem value is to be used (see Table 5B, page 33). For survey instruments having an
exposure rate readout, the instruments should be calibrated in terms of pCi/L per exposure unit
readout for each container geometry expected and for the nuclide of interest (**’Cs for unidentified
nuclides).

Event Sequence

It is Day 1 of the event. The incident responders have established a field office for coordinating
response efforts, including a laboratory project manager. At 1200 hours of Day 1, the incident-
response team sends a laboratory three water samples taken from the affected area that they believed
to be significantly above background radiation levels. The samples arrive at the laboratory at Day
1, 1500 hours.

Analysis Path

Laboratory personnel perform an initial scan of the three 1-liter sample containers using a hand-held
survey meter with appropriate detector probe obtaining the data in the table below. The average beta
detection efficiency is 30%, and one may assume that the probe responds only to 10% of the decays
from the sample bottle. Thus, the overall beta-detection efficiency for this scanning technique is
3 %. The overall gamma survey instrument response (a Nal(T1) detector) conversion factor for this
sample geometry (i.e., the one-liter sample bottle) is 53.6 pCi/(: R/h).

' Depending on the time of the response, a 2-rem PAG may be applicable. If so, the radionuclide concentrations
corresponding to the 2-rem PAG DWC can be calculated by taking the values for the 100-mrem column in the table and
multiplying by 20.

* Some manufacturers have developed kits that include the survey meter plus an alpha-beta-gamma pancake GM
detector and a Nal gamma detector.
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1 5,100 1,175

2 470 57
3 300 35
Background 300 35

Alpha analysis has not yet been performed on these sampies. The sample measurements from the
above table are converted to units comparable to those in Table 6A for Container 1 having a 1-L
volume as follows:

(5100-300) cpm
(3.7 x 107*dps/ pCi) x 60 s/ min x 0.03

Gross Beta Activity = = 72,070 pCi/ L

and
Gross Gamma Activity = (1,175-35 :R/h) x (53.6 pCi/ :R/h) = 61,104 pCi/L.

The gross beta result exceeds the screening ADL of 2.9x10* pCi/L, and the gamma value exceeds
the gross screening gamma ADL for *'Cs in Table 5B (4.1x10* pCi/L), which take the sample
priority to the m flow path for Container 1, Step 2, of Figure 2 (page 13).

A similar analysis for Container 2 yields 2,552 pCi/L beta and 1,179 pCi/L gamma. This takes us
to the BEEER flow path for Container 2 because it is less than the gross screening value of 2.9x10*
pCi/L. Container 3 is measuring the equivalent of background dose rates, and at this point would be
relegated to the flow path. The time is Day 1, 1600 hrs.

St {fainer 1. A 5-mL aliquant of Container 1 is taken for gross alpha/beta analysis by liquid
scmtﬂlatmn countmg and gross gamma by Na(I)T1. The net 15-min count rate for beta is 9.25x10?
cpm (corrected for full open window efficiency of 0.60, yields 1.38x10° pCi/L), and for alpha is
1.14x10% cpm (corrected for full open window efficiency of 0.10, yields 1.02x10°). The laboratory
compares the pCi/L values with those in Tables SA and 5B. The laboratory personnel will find that
both alpha and beta values exceed the maximum ADL concentration listed (** Am for alpha and *°Sr
for beta).

The laboratory notes that the liquid scintillation gross beta counts far exceed the survey instrument
gross beta counts. This indicates the presence of low energy beta emitters that would not be detected
by a survey instrument.

The gross gamma count of 2.65x10* cpm (corrected for 85% efficiency to 2.8x10* pCi/L) is also
greater than the ADL concentration in Table 5B (1.6x10* for ®*Co). The well Nal(Tl) detector

display indicates the presence of several gamma ray peaks in the spectrum. The sample stays on the
fast track (€@ for analysis.

The time is Day 1, 1700 hours.

: nia 1] The laboratory compares the results of the Step 2 screening analyses with the
500 -mrem ADL concentrations for screening in Tables 5SA and 5B and determines that ADL
concentrations have been exceeded for Container 1 for all three classes of analytes (", $, and ().
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The laboratory manager promptly notifies the IC that initial screening indicates that the 500-mrem
AAL concentrations may have been exceeded for Container 1.

A sub-sample (aliquant) would be taken for each class of analysis (three total). While the digestions
of the sub-samples for alpha (Step 4) and beta (Step 5) specific analyses are being performed, the
third sample will be counted on an HPGe detector for about 1 hour (Step 6) for specific gamma ray
identification.

The gamma spectrum will show net activity in several gamma peaks: 186,295, 352, 609, 1,120, and
1,764 ke V. These gamma peaks will be significantly above detector backgrounds for these energies,
which correspond to **°Ra (and *'*Pb/*'*Bi progeny of **’Rn and ***Ra). This suggests to the analyst
at least that *°Ra is present. Activity estimates for **Ra can be made from the gamma-spectrometry
data for the 186-keV peak. Due to the diffusion of *?Rn from water, it is expected that equilibrium
between **Ra and **’Rn (and decay progeny) in the water sample will not be attained. As such, the
22Ra activity estimates from the **Ra/**’Rn progeny photopeaks 295, 352, 609, 1,120, and 1,764
keV will be biased low. However, it will show that the total beta activity does not come from only
the contribution of the radium progeny. The time is Day 1, 1830 hours.

NOTE: No peak at 661 keV for '*’Cs is found. The survey instruments used for screening analysis should
be recalibrated with a gamma emitter that more closely matches the gamma energies of the *'*Pb/Bi
radionuclides.

It must be kept in mind that the gamma spectrum has eliminated the possibility of *'T and "*’Cs, for
this sample. However, tritium must be analyzed specifically, as its presence cannot be detected with
the initial survey instruments and may be obscured during the gross liquid scintillation analysis due
to the presence of the other beta emitters in high concentrations (see caution about beta mismatch
in the preceding note about Step 2). Thus, an aliquant of the original sample or that used for the
gamma spectrometry should be distilled, and the distillate analyzed for trittum. Sample analysis for
tritium indicates 80,000 pCi/L tritium present at Day I, 1930 hours.

When the alpha- and beta-specific analyses are completed, only *°Sr at 8,000 pCi/L, ***Ra at 28,000
pCi/L (and their respective progeny) and “H at 80,000 pCi/L are found. It is important to note that
the total gamma activity from ***Ra and its decay products is only about 80% of the total beta
activity from these radionuclides. This is due to the low abundance of the gamma rays from this
group of radionuclides.

These values are reviewed and are within about 25% of predicted from the
gross analysis performed in Step 2. The value for **Ra exceeds the 500-mrem ADL concentration
of 460 pCi/L, *°Sr value exceeds the 500-mrem ADL concentration of 6.0x10°, and *H exceeds the
20,000 pCi/L MCL from the SDWA. These results are transmitted to the Incident Command Post.
The time is Day 1, 2030 hours.

The remainder of the original sample is preserved, potentially for future analysis. The analysis of
the container with the next highest priority based on dose would now proceed.

2. This container has initial measurements of 470 cpm beta and 57 : R/h gamma
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corresponding to 2,552 pCi/L' gross beta and 1,179 pCi/L gross gamma. It will follow the green
flow path from Step 1. The analysis of a 5-mL aliquant for a 15-minute gross alpha/beta count by
liquid scintillation will proceed.

: and 9 Container 2. Step 7 yields a gross alpha value of 2.8x10'! cpm (corrected for full
open WlndOW efﬁcxency of 0. 10, yields 2.52x10? pCi/L) and gross beta value of 17 cpm (corrected
for full open window efﬁmency of 0.60 , ylelds 2.55x10° pCi/L). These, when compared to the

Tac & AL lant 4l & mm e i mmandiends nao Thosra vt e anis A ann

als ol e Aad
vaiies 111 1 aoics Jﬂ ana JD \Av ¢ lly Llldl LUic JUU 11Ol I‘LLII_/ LCOLILCHIL AUUILS 11da VU 1IUL UUCTL CAL/CUUCU,

but the 100-mrem ADL screening values of 2.0x10°pCi/L (based on **'Am) and 1 11.2x10° (based on
“Sr) have been exceeded. The time is Day 1, 2100 hours.

‘ 21| Analysis of alpha, beta, and gamma-specific radionuclides begins. Gamma
spectrometry mdlcates no gamma rays are present except for those from **°Ra progeny. The time is
Day 1, 2230 hours.

The aliquant from Container 2 is analyzed for tritium directly and found to contain 1800 pCi/L. The
time is Day 1, 2330 hours.

First results from the alpha- and beta-specific analyses are completed. The time is Day 2, 0300
hours.

All alpha- and beta-specific analyses are completed. Supervisory review of results is completed,
identifying the presence of *°Ra (6.3x10' pCi/L) and *°Sr (3.0x10% pCi/L). The time is Day 2, 1300
hours.

15 and 16 iner 2| Comparison of the gross alpha and gross beta to the sum of the
alpha- and beta—emlttmg radionuclides matches to within 30%. None of the individual values of the
identified radionuclides exceed their respective 100-mrem ADL concentration. Nor does the sum
of the fractions of the $- and (-emitting radionuclides (0.126) exceed the aggregate AAL (1.0).”
Thus neither exceeds the 100-mrem level. Results are reported to the Incident Commander. The
remainder of the original sample is preserved for future analysis. The analysis of the container with
the next highest priority (based on dose) would now proceed. The time is Day 2, 1500 hrs.

Initial micro-R or survey meter screening of this sample resulted in a dose
rate equivalent to background, and the sample aliquants analyzed by LSC also were equivalent to

1(470-300)/[(0.03)(2.22) = 2,552 pCi/L beta, (57-35)[53.6 pCi/ (: R/h)] = 1,179 pCi/L gamma

’The sum of the fractions is calculated as follows using the values from Tables 10A and 10B (Appendix VI) under the
100-mrem level (green) columns (Note that the contribution from " emitters is not included as part of the sum of

fractions.):
_ Table lﬂA ; Sample Concentratmn - -
. 0r 10B alue From Radxoanalytlcal Scenano o
. Radionuclide - (Cit) | Fraction |
*H 1.5><10” 1.8x10° 1.2x107
Sr 2.4x10° 3.0x10% 1.25%10"!
Sum e e 0.126
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background in the short count. Following Step 9 on the decision tree, the gross beta-to-gamma ratio
(Step 11) is calculated for a 10—-15-mL aliquant of the sample (dried onto a planchet) and counted
with a hand-held device. (It also would be possible to use the gross count data from the LSC and
gamma spectrometry analyses to compute this value if more convenient for the analyst.) If the ratio
is greater than 2.5, there is a strong possibility that *°Sr is present and that analysis should be
immediately initiated. Due to the low activity in this sample, it is unlikely that it has been affected
by the event, but it is prudent to determine whether if abnormal levels of *°Sr are present Due to the
antix thic gntnnl smlilraly, thnt 14 lhao lhann offantad ey tha avant ig mnragproard and

1~ 71
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if necessary, analysis may be resumed later at Step 12. The time is Day 2, 1600 hours.

n A 250-mL aliquant of the sample is counted by GPC to assess the
gross alpha and beta values with respect to the maximum contaminant level (MCL). If gross alpha
or gross beta is greater than 5 or 50 pCi/L, respectively, then the radionuclide-specific analyses
should be performed if deemed necessary by the IC. If both are less than these values, the remainder
of the original sample should be archived for analysis at a later time (Step 17). If this sample is less
than both 5 and 50 pCi/L for alpha and beta, respectively, then it may be suitable as a drinking water
source, and further analysis would be required. The actual gross alpha and beta results are 2 and 5
pCi/L, respectively. The time is Day 2, 1800 hours.

e The sample analyses have been completed for all alpha, beta and
gamma emitters. Only traces of strontium above background (0.5 pCi/L) have been detected. The
results are reviewed and transmitted to the IC. The time is Day 2, 2100 hours.

Elapsed time from receipt of samples at laboratory: 30 hours.
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APPENDIX Ill. Example of Finding a Potable Water Source (Radioanalytical
Scenario 2)

Description®

During the intermediate phase following the detonation of an RDD, sources of potable water will
need to be evaluated for radioactive contamination. For this scenario, the priority switches from the
111511 1")1’101"1{}7 101 111511-&(‘/{1'\/’1@7 sam‘ples \clsarly not }‘)O‘fﬁbl@} 1) Lugu pl‘iOi’ﬁy for low- E‘LCtL‘v'n_y' Sﬁi’i’ipﬁS
Thus, all water samples are screened for gross alpha and beta radioactivity based on the MCL
screening levels, and those samples having gross radioactivity concentrations below the MCL have
priority for specific contaminant analyses. The radionuclide contaminants that initiated the incident
should have been completely characterized by now under “Radioanalytical Scenario 1,” and their
results would lead into the specific radioanalytical processes. However, it is possible that the water
sources may have other radionuclide contaminants, either related to the initial incident or from
naturally occurring sources, which also will need to be characterized. It is important to note that the
priority flow path for this scenario is set up the opposite of Radioanalytical Scenario 1: the high
priority flow path is for those samples that have very low activity. Additionally the flow diagrams
are based on the concept of establishing the MDC as the AAL. Thus, the values for the ADLs are
calculated using Tables 11A and 12 in Appendix VI.

Event Sequence

It is Day 8 following an RDD event. The intermediate phase of the event is ongoing. The Incident
Command Center has dispatched three samples to be assessed for their potential as drinking water
sources for population areas where people will be returning to live.

The time frame for results is not as critical as in Radioanalytical Scenario 1, but prompt identifica-
tion of drinking water sources is important in rebuilding public confidence in the cleanup effort. The
only radionuclides that have been identified in any of the samples to date are **Ra (and its progeny),
*H, and *°Sr. The beta survey meter has been calibrated with a *Sr-specific source, and an overall
efficiency for a 1 liter sample geometry is found to be 8%. The response of the micro-R meter to a
radium source has been found to be 70 pCi/( : R/h).

The three samples arrive at the laboratory at 0800 on Day §.
Analysis Path

The three samples are screened upon arrival using a micro-R meter and a beta survey meter, yielding
the following results based on the instrument specific calibrations:

Sample Container | Gross | Container | Gross | Container | Gross | Instrument
Container 5 pCi/L 6 pCi/L 7 pCi/L. | Background
Gross Beta, cpm 2,300 11,261 300 0 300 0 300
:R/h 38 210 36 70 35 0 35

'The events and radionuclides for Radioanalytical Scenario 2 are unrelated to Radioanalytical Scenario 1.
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Container 5 is greater than the 100-mrem ADL concentration for *’Sr (see Table 6B) and is set aside
for analysis at a later date. Containers 6 and 7 are less than any 100 mrem values except for **Ra.

Al ‘ 2 The potential radionuclides are 2*Ra, *H, and *°Sr. An 8-mL
al quant of each amp e is counted for 100 minutes on a gas proportional counter (GPC) with the
following results. (See Appendix VI, Table 12, for approximate counting times. Laboratory
personnel should use specific correction factors from their instruments to determine these times).

Sample Container | Container | Reagent Blank
Container 6 7 Background
GPC cpm, alpha 0.04 0.02 0.02
GPC cpm, beta 145 12.3 4.5

Container 6 gross beta result is greater than 10,000 pCi/L, and the high GPC result compared to the
beta screening result indicates a low energy beta emitter. Therefore, it is checked for preservation
requirements and stored for analysis in the near future (next day or two), continuing at Step 13.

Container 7 has a gross beta concentration of 84 pCi/L. This is possibly a potable water source
depending upon the specific radionuclides contained in the sample. An aliquant is removed for
tritium analysis (Step 4a), and will also be assessed using Steps 3, 4b, and 6. It is Day 9, 0900 hours.

‘ i This analysis from Step 4a should be started prior to taking any other steps.
An assessment of whether or not the ADL for tritium has been exceeded can be determined using
LSC in about 40 minutes. For this sample, the tritium concentration is determined to be 580 pCi/L
(the ADL for the analysis was determined to be 410 pCi/L). This confirms that Steps 3, 5, and 6
should proceed. /¢ is Day 9, 1400 hours.

5 { Due to the low reading on the micro-R or survey meter in Step 1,

a larger sample size was taken for the sample in Step 2b. In order to approximate the RDL Values
in the SDWA, the lab selects a sample size commensurate with its normal water quality programs.

Looking ahead to Step 6, the sample follows the path “5-15 pCi/L” to the next step, “Begin
radionuclide-specific alpha analysis” (Step 8). Also, Step 5 divides at the 50 pCiy/L level,
significantly above this sample, so the next step is “begin radionuclide-specific beta analyses” (Step
7). Beta-specific and gamma analyses should be performed in parallel.

The alpha- and beta-specific analyses are completed, yielding values for *°Ra of 3.6 pCi/L and for
“Sr of 1.2 pCi/L. It is Day 10, 1200 hours.

v . While beta- and alpha-specific analyses are being performed, gamma
spectrometry also should be performed on this sample. Dependent on detector efficiency and sample
size used, the count time will be between about 1 to 4 hours. No gamma-ray emitters are identified
in this sample, except for '*Pb/*"*Bi. Ra-228 analysis also is performed, and results are 1.1 pCi/L.
Itis Day 8, 1800 hours.

Steps 10 and 11, Container 7. The results from Steps 4b, 7, 8, and 9 are checked against the MCL
and for Container 7. All are below the MCLs. The sum of the fractions of the MCLs for all beta-
gamma radionuclides determined (*H and *°Sr) is 0.179. The value for ***Ra + **Rais 4.7 and is less
than the MCL for drinking water. Because these values are less than their respective limits, the water
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may be acceptable as a potable water source. However, the laboratory should continue with all
remaining samples because a single radiologically potable water supply may not be adequate. The
analysis results are sent to the Incident Command Center. I is Day 8, 2300 hours.

Although this sample had a low overall micro-R or survey meter reading,
it was preserved because of its statistically significant count rate above the reagent blank reading.
The process, based on a time priority, would now pick up with this sample at Steps 4a and 4b.

@A, CORGINEE 6. Tritium analysis is started on this sample while preparations are begun for
spe01ﬁc alpha beta and gamma spectrometry analysis. Trittum in the sample is measured at 7,780
pCi/L. The time is Day 8, 2400 hours.

itep 3. Contamer 6. The gross beta value is ~20 pCi/L (Step 5, the majority of the original LSC
response in Step 2 coming from trittum), and the gross alpha value is ~9 pCv/L (Step 8).

tep 5. BF 00| The gross beta concentration is less than 50 pCi/L, so beta-specific and
gamma analyses should be performed (Steps 7 and 9). Gamma spectrometry indicates no other
gamma emitters except for >'*Pb/*'*Bi. Beta analyses indicate the presence of *Sr at 6.0 pCi/L. The
time is Day 9, 0400 hours.

Steps 6 and 12, Container 6. The gross alpha indicates that it is not necessary to determine if
uranium is present (Steps 12a and b). However, due to the nature of the event, uranium analysis by
inductively coupled plasma-mass spectrometry is performed and subsequently shows that total
uranium to be 2.7 pCi/L. The IC has requested that additional alpha specific analyses should be
performed just to ensure that no other radionuclides are present (Step 8). It is Day 9, 0200 hours.

£ 0. Alpha-specific analysis is performed for **Ra and indicates <1.5 pCi/L.

Steps 10 and 11, Container 6. None of the MCLs for the identified radionuclides, or the gross
alpha or beta MCLs, has been exceeded. However, the sum of fractions is 1.139 form tritium and
strontium. Results reported to the Incident Command Center. The time is Day 9, 1000 hours.

. A 10-mL aliquant is taken from Container 5 for gross alpha and
eta analysis by . After counting, the values are gross alpha 3.88 pCi/L and gross beta 4.6x10*
pCi/L. The high LSC beta value compared to the screening analysis indicates a low energy beta
emitter is present. /¢ is Day 9, 1800 hours.

Steps 4a and ¢, Container 5. LSC is performed on the sample for tritium and found to contain
35,000 pCi/L. As this is above the MCL for tritium, this sample is not suitable for drinking water.
The result is reported to the IC. Other radiochemical analyses would be performed as necessary
based on the requests from the IC.

The time is Day 9, 1900 hours.

Elapsed time from receipt of samples at laboratory: 35 hours.
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APPENDIX IV. Radionuclide Contaminants are Known (Radioanalytical Scenario 3)

Description®

A public drinking water supply has been contaminated with a **Sr source. Major portions of the
supply system have been isolated to prevent the spread of contamination into these portions of the
system. Unlike the two earlier scenarios, the radionuclide is known. For this reason, the screening
methods can be used with greater precision. For this scenario, the IC has decided that the analytical
priority becomes low-activity samples because of a short-term need for reliable potable water
sources. Water samples are screened only for gross beta activity based on the MCL screening levels
for *Sr. The laboratory has adjusted calibration” of its screening survey equipment with *’Sr, making
the gross measurements more accurate. The efficiency with the open-end counter for *°Sr is 18% for
the sample geometry of a 1-L bottle. For this particular laboratory instrument, the *’Sr MCL of 8.0
pCi/L would yield a net (**Sr plus *°Y) beta screen value of (3.2 + 0.4) cpm. (The uncertainty is for
illustrative purposes only.) Those samples having net beta activity below 3.2 cpm would be
suspected of being below the MCL for *’Sr concentration. The liquid scintillation instrument used
by this laboratory has an overall efficiency for *°Sr in aqueous samples of 86%, and a blank
background of (2.40 + 0.06) cpm.

The laboratory also has calibrated its gamma survey meter with a *’Cs source yielding 0.017
pCi/cpm for the 1-L bottle. The radionuclide contaminants that initiated the incident should have
been completely characterized using the “Radioanalytical Scenario 1” process. The water supplies
sampled are likely to have radionuclide concentrations over the entire range previously seen from
this event. Although the primary focus is on potable water supplies, it is of secondary importance
to know where the activity is distributed in the water system. Thus, lower-priority samples (i.e., high
activity) will need to be reported to the IC early on and will need to be analyzed eventually.

Event Sequence

Itis Day 3 following the dispersal of a large amount of *°Sr into a drinking water supply. The source
of the water in the pipeline is from a reservoir that has been analyzed and found to be
uncontaminated. The intermediate phase ofthe event is ongoing. The Incident Command Center has
dispatched three samples from different segments of the water distribution system to determine if
these segments have already been contaminated.

The timing for results is as critical as in Radioanalytical Scenario 1 because the public water supply
has been shut down temporarily. Rebuilding public confidence in the cleanup effort will be
enhanced tremendously if portions of the system can be released for use. The three samples arrive
at the laboratory at 0800 hours on Day 3. It is assumed that *°Y is in full equilibrium with the *°Sr
when the samples arrive at the laboratory.

'Radionuclide Scenario 3 is unrelated to either Scenarios 1 or 2.

*The instrumentation was calibrated previously with a >’Cs source. The new calibration is with a *’Sr source. Because
*Sr will be in equilibrium with its *°Y progeny, the instrument also will measure the *’Y. Any *’Sr dispersed into the
water supply can be assumed to be in equilibrium with its progeny *°Y (72 hours has already passed since the onset of
the event), so the direct beta measurement will be a good approximation of the **Sr concentration.
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Analysis Path

Step 1. The three samples are surveyed upon arrival using a survey meter that has a sliding metal
window. The measurements for the three samples yield the following results for gross beta-gamma:

Sample Number | 1271 _| Background
Instrument reading $ + (, cpm 26+3 35+3 85+4 28 +3
Instrument reading ( only, cpm 26 + 2 26 +2 29+3 25+2

(Associated uncertainties are 1 sigma.)

The direction from the IC is to assess samples for potential as a source for drinking water. Since the
event-specific radionuclide is known (*°Sr, Step 2$), the laboratory personnel use flowchart for
Scenario 3 to get directly to Step 3$. It is Day 3, 0830 hours.

Step 381. Sample L271 indicates that it is close to background and apparently has no significant
beta emitters based on the gross screen. A 10-mL aliquot is counted for 60 minutes using the LSC
yielding a value of 100 pCi/L. Using Table 12 in Appendix VI, an MDC for a 10-mL sample and
60 minute count time is 210 pCi/L (this would be adjusted by the laboratory to its specific counting
systems). The ADL for this measurement is 110 pCi/L." Because this result is less than the ADL,
its value is less than the MDC. Proceed to Step 4$1. It is Day 3, 1000 hours.

Both L375 and L446 yield significant beta and gamma count rates, and after Step 4 should be
considered for other analyses if directed by the IC (Step 4$2).

Step4$1 “Sr analysis is performed according to Standard Methods Procedure 7500-Sr (see
reference on page 9). The final analytical value determined for *Sris (1.95 = 0.38) pCi/L, with an
MDC of 0.84 pCi/L. Because this is less than the MCL, proceed to Step 5$1.% It is Day 4, 1400
hours.

Step 531. All other SDWA analyses are performed. The only other radionuclide identified is **Ra
at a concentration of (2.6 + 0.56) pCi/L, with an MDC of 0.90 pCi/L. It is Day 4, 2300 hours.

Step 6$1. The RDL value is 2.0 pCi/L for **Sr and 1.0 pCi/L for **°Ra. Because **Sr has an MDC
0f0.84 pCi/L, and ***Ra has an MDC 0f 0.90 pCi/L, MQO requirements for both radionuclides have
been met, and the data are deemed validated.

The screening results were basically background. The low concentrations of the two
radionuclides found are consistent with the background reading on the gross scan, and on the gross
LSC analysis (the sum of the *Sr and ?*Ra would yield less than the gross counts background of
28 cpm for the survey meter, and the sum of the *°Sr and ***Ra progeny would yield less than the 100
pCi/L measured with the LSC gross screen).

'UBGR ~ LBGR =210 - 0. u,,, = 210/3.29 = 64. ADL = MDC — 1.645 x 64 = 105 cpm.

*However, additional analyses will need to be done to ensure that MCLs for all radionuclides are met before the water
supply is approved for consumption.
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The sum of the fractions does not need calculation unless tritium or other $ and ( emitters
are found in the sample. Ra-228 analysis will need to be done also to ensure compliance with the
SDWA. [If previous results from this water source are available, this step may be omitted.]

The IC is notified that water sample L271 has met the radionuclide requirements of the
SDWA. Gross screening of samples L375 and L446 indicated that they contained high levels of
radionuclides. Request direction as to whether or not detailed analyses on these sources should be

performed.
The time is Day 5, 2400 hours.

Elapsed time from receipt of samples at laboratory: 40 hours.
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APPENDIX V. Representative Analytical Processing Times

Time (Hours)

| Samples arrive at lab | 0
Assess survey meter dose rate against 0.25
PAGs and field measurements
A
Perform rapid scan analyses for gross 1.0
activities of gamma, beta, and alpha
A
Sample preservation/preparation for 1.25
analysis or temporary storage
A
Prioritize samples for detailed 15

analysis for specific radionuclides

High activity Low activity

High Low
Perform radionuclide- Assign timeframe, specific analysis, 3.0 6.0
specific analysis and refined priority for samples
A 3.5
Assess specific
results against
gross analysis
A
Perform radionuclide- 10—20
specific analysis
?
Comparison with '
acceptable results ]
Discrepancy H
[ ]
'
Report positive Report results Assess specific results ' 4.0 21 —24
results, maintain and return to against gross analysis ' d(plus time for
focus on high- lower-priority H iscrepancies)
priority samples samples :
Acceptable Discrepancy '
H
Report positive results, ( Iﬁ: ﬁ_miofor
Report acceptable Investigate source(s) of diz crepancies)
results discrepancy

Figure 5 — Approximate Timeframe for Radiochemical Analyses (Radioanalytical Scenario 1)
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| Samples arrive at lab |

¢

Survey containers for

3x instrument background.

Priority to samples with lowest
activity above background.

Gross a and B

Preserve
and archive

Gross aand B

10x reagent blank:*=*===< 10x reagent blank:

Low priority High priority

.

Note: Analytical priority from here
on to samples < SDWA limits (MCLs),
Work deferred on other samples.

1
Tritium analysis | 4
complete

Gamma spectrometry

Uranium analysis
complete

complete

Beta “hard-to-detects”
analyses complete
(e.g., Sr-90)

smimimams

jermsmsmmimim e e m i m mm

Alpha “hard-to-detects”

analyses complete
(e.g., Ra-226)

y

Check specific results against SDWA limits/MCLs |

]

Check specific results against gross analyses |

Resolve discrepancies

v

Report unsatisfactory water sources

| Report satisfactory water sources |

Timeline (Hours)

0.0

1.0

5.0

6.0

7.0
8.5

26

38

39

41

43

46

Figure 6 — Approximate Timeframe for Radiochemical Analyses (Radioanalytical Scenario 2)
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Samples arrive at laboratory

\ 4
Gross screen completed

A

Gross screen by
LSC or GPC completed

A

Gamma spectrometry
analysis screen completed

A 4

Gamma spectrometry
analysis for SDWA
requirements

v
Final report

A

Check SDWA
requirements

toIC

A

Check AALs > SDWA
requirements

A
.| Final report

tolC

Timeline (Hours)

0.0

0.5

1.25

2.5
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4.0

24-30

30-36
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Figure 7 — Approximate Timeframe for Radiochemical Analyses (Radioanalytical Scenario 3)
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APPENDIX VI. Establishing DQOs and MQOs for Incident Response Analysis

Three distinct radioanalytical scenarios are presented for water potentially contaminated with
radionuclides. The first two assume that the mixture of radionuclides in the sample is unknown. In
each scenario there is special emphasis on the implementation of the decision trees presented within
that scenario for prioritizing sample processing by the laboratory. This is to support timely decision-
making by the IC regarding actions to protect human health for the first two cases, and in the third
case to expedite analysis so that suitable drinking water may be used. Specific MQOs are not given
for the third radioanalytical scenario because the analytical action levels (AALs) and decision levels
(DLs) default to the SDWA requirements (see Tables 7A and 7B). The screening analyses in this

scenario are simply used for internal laboratory prioritization.

This appendix covers single-sample screening measurement decisions by the laboratory. The IC may
need to make decisions based on the final radionuclide-specific concentrations based on the mean
of the set of samples taken from an area. Measurement quality objectives (MQOs) would need to
be developed separately for this case. The required method uncertainty (u,,) should be smaller in
this case compared to the laboratory’s screening decisions, perhaps by a factor of three (See
MARLAP Appendix C).

The flowcharts depicted in this document contain decision points.
There are three basic symbols on these flowcharts: Squares, which
represent activities or tasks; diamonds, which represent decision
points; and arrows, which represent flow of control. In these flow
diagrams, there are many diamond-shaped decision points. Most
often they are of the form shown in Figure 8. This is the general
form of a theoretical decision rule as discussed in Step 5 of the data Figure 8 — A Decision Point in
quality objectives (DQO) process. The parameter of interest usually a Flowchart

is the “measurand” of the radiochemical analysis being performed

(e.g., concentration of a radionuclide, total activity, etc.). The AALs will have been set according
to criteria involving the appropriate PAGs or MCLs. The arrows specify the alternative actions to
be taken.

Is the
parameter of
interest greater
than the
action level
?

The DQO process' may be applied to all programs involving the collection of environmental data
with objectives that cover decisionmaking activities. When the goal of the study is to support
decisionmaking, the DQO process applies systematic planning and statistical hypothesis testing
methodology to decide between alternatives. Data quality objectives can be developed using the
Guidance in EPA (2006) Guidance on Systematic Planning Using the Data Quality Objectives
Process (EPA QA/G-4). The DQO process is summarized in Figure 9.

Table 8 summarizes the DQO process. From these, MQOs can be established using the guidance in
MARLAP. The information in this table should be sufficient to enable the decisionmaker and
laboratory to determine the appropriate MQOs. The output should include an AAL, discrimination
limit, gray region, null hypothesis, analytical decision level (referred to in MARLAP as “critical

' For appropriate samples, AALs and required detection limits are established in Safe Drinking Water Act regulations
(see box 13 in Scenario 1 and boxes 4c, 5, 6, 11, and 12b in Scenario 2).
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level”), and required method uncertainty at the AAL. A table summarizing DQO process for each
decision point diamond can be prepared in advance and summarized as shown in Table 9.

Note that the existence of a decision point diamond implies that Steps 1-4 already have been
determined.

Step 1. State the Problem.
Define the problem that necessitates the study;
identify the planning team, examine budget, schedule.

Step 2. Identify the Goal of the Study.
State how environmental data will be used in meeting objectives and
solving the problem, identify study questions, define alternative outcomes.

Step 3. Identify Information Inputs.
Identify data and information needed to answer study questions.

Step 4. Define the Boundaries of the Study.
Specify the target population and characteristics of interest,
define spatial and temporal limits, scale of inference.

Step 5. Develop the Analytic Approach.
Define the parameter of interest, specify the type of inference,
and develop the logic for drawing conclusions from findings.

l
v v
Decisionmaking Estimation and other
(hypothesis testing) analytic approaches

| !

Step 6. Specify Performance or Acceptance Criteria.

Specify the probability limits for Develop performance criteria for new data
false rejection and false being collected or acceptable criteria for
acceptance decision errors. existing data being considered for use.

1}

Step 7. Develop the Plan for Obtaining Data.
Select the resource-effective sampling and analysis plan
that meets the performance criteria.

Figure redrawn from EPA G-4 (2006).

Figure 9 — The Data Quality Objectives Process
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Step 1. Define the problem

TABLE 8A — The DQO P

rocess Applied to a Decision Point

... with a preliminary determination of the type of data needed and how
it will be used; identify decisionmaker.

Step 2. Identify the decision

...among alternative outcomes or actions, and a list of decision
statements that address the problem.

Step 3. Identify information
needed for the
decision

Analytical action levels that will resolve the decision and potential
sources for these; information on the number of variables that will need
to be collected; the type of information needed to meet performance or
acceptance criteria; information on the performance of appropriate
sampling and analysis methods.

Step 4. Define the boundaries
of the study

Definition of the target population with detailed descriptions of
geographic limits (spatial boundaries); detailed descriptions of what
constitutes a sampling unit timeframe appropriate for collecting data and
making the decision or estimate, together with any practical constraints
that may interfere with data collection; and the appropriate scale for
decisionmaking or estimation.

Step 5. Develop a decision rule
This defines the decision point
diamond.

Identification of the population parameters most relevant for making
inferences and conclusions on the target population; for decision
problems, the “if..., then...else...” theoretical decision rule based upon a

chosen AAL.

The theoretical decision rule specified in Step 5 can be transformed into statistical hypothesis tests
that are applied to the data. Due to the inherent uncertainty with measurement data, there is some
likelihood that the outcome of statistical hypothesis tests will lead to an erroneous conclusion, i.e.,
a decision error. This is illustrated in Table 8B.

TABLE 8B — Possible Decision Errors

Decide that the parameter of interest is

. . Decision Error
greater than the analytical action level

Correct decision

Decide that the parameter of interest is

. . rrect decision
less than the analytical action level Correc S10

Decision Error

In order to choose an appropriate null hypothesis (or baseline condition), consider which decision
error should be more protected against. Choose the null hypothesis which if falsely rejected would
cause the greatest harm. Then the data will need to be convincingly inconsistent with the null
hypothesis before it will be rejected, and the probability of this happening (a Type I error) is more
easily controlled during the statistical design. Using values from Table 8D, Figures 10 and 11
illustrate these concepts for case (a) and case (b) respectively.

Failing to detect a sample that exceeds the AAL could have consequences to public health. But
screening additional samples will slow the overall process and therefore also may impact the public
health. The probability that such decision errors occur are defined as the parameters " and $ in steps
6.1 and 6.2 in Table 8C. Values of alpha and beta should be set based on the consequences of
making an incorrect decision. How these are balanced will depend on the AAL, sample loads, and
other factors as specified by the IC.
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The most commonly used values of alpha and beta are 5%, although this is by tradition and has no
sound technical basis. These values may be used as a default, but should be optimized in Step 7 of

the DQO process according to the actual risk of the decision error being considered.

Step 6. Specify limits on
decision errors

TABLE 8C — The DQO Process Applied to a Decision Point

Step 6.1 Determine analyti-
cal action level (AAL) on
the gray region boundary
and set baseline condition
(null hypothesis, H;)

Which is considered the worse: decision error (a) deciding that the parameter of|
interest is less than the AAL when it actually is greater, or (b) deciding that the
parameter of interest is greater than the AAL when it actually is less? Case (a)
is usually considered to be a conservative choice by regulatory authorities, but
this may not be appropriate in every case.

If (a), the AAL defines the upper boundary of the gray region. The null
hypothesis is that the sample concentration is above the AAL. (All samples will
be assumed to be above the AAL unless the data are convincingly lower.) A
desired limit will be set on the probability (") of incorrectly deciding the sample
is below the AAL when the sample concentration is actually equal to the AAL.

If (b), the AAL defines the lower boundary of the gray region. The null
hypothesis is that the sample concentration is below the AAL. (All samples will
be assumed to be below the AAL unless the data are convincingly higher.) A
desired limit will be set on the probability (") of incorrectly deciding the sample
is above the AAL when the sample concentration is actually equal to the AAL.

6.2 Define the discrimina-
tion limit (DL)

If (a), the discrimination limit defines the lower boundary of the gray region.!
It will be a concentration below the AAL where the desired limit will be set on
the probability ($) of incorrectly deciding the sample is above the AAL.

If (b), the discrimination limit defines the upper boundary of the gray region.”!
It will be a concentration above the AAL where the desired limit will be set on
the probability ($) of incorrectly deciding the sample is below the AAL.

6.3 Define the required
method uncertainty at the

Accordingto MARLAP Appendix C, under either case (a) or case (b) above, the
recommended required method uncertainty is:

AAL UBGR-LBGR _ A
Uyp S =
Zl—oc +Zl—ﬁ Zl—a +Zl—ﬁ

where z, . and z, ¢ are the 1-" and 1-$ quantiles of the standard normal

distribution function.
Step 7. Optimize the design | Iterate steps 1-6 to define optimal values for each of the parameters and the
for obtaining data measurement method required.
NOTES:

[1] The DL is the point where it is important to be able to distinguish expected signal from the AAL. When one expects
background activity, then it might be zero. If one expects activity near the AAL, however, it might be at 90% of the

AAL.

[2] The DL is the point where it is important to be able to distinguish expected signal from the AAL. If the AAL is near
zero, the DL would define a concentration deemed to be too high to be undetected. Thus, the DL may be set equal
to the MDC. If one expects activity near the AAL, however, it might be at 110% of the AAL.
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Figure 10 * Example lllustrating Case (a). Figure 11 * Example lllustrating Case (b).
Baseline Condition (null hypothesis): Parameter Baseline Condition (null hypothesis): Parameter
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Figures taken from EPA G-4 (2006)

In Figure 10, the AAL = 100, the DL =80, ) =100-80=20"=$=0.1 and
yo < A 20

MR — = = 7 8
21y *7, 128241282

In Figure 11, the AAL = 100, the DL = 120, ) =120-100=20 " =$=0.1 and
< A 20

u < - -
M g ¥z, 128241282

Table 8D — Values of z,.. (or z,5) for
Some Commonly Used Values of " (or $)

0.001 3.090
0.01 2.326
0.025 1.960
0.05 1.645
0.10 1.282
0.20 0.842
0.30 0.524
0.50 0.000

The concentration that indicates the division between values leading to rejecting the null hypothesis
and those that do not is termed the “critical level.” Possible values of the concentration can be
divided into two regions, the acceptance region and the rejection region. If the value of the
concentration comes out to be in the acceptance region, the null hypothesis being tested is not
rejected. If the concentration falls in the rejection region, the null hypothesis is rejected. The set of
values of a statistic that will lead to the rejection of the null hypothesis tested is called the critical
region. Critical region is a synonym for rejection region.
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In the context of analyte detection, the critical value (see MARLAP Attachment 3B.2) is the
minimum measured value (e.g., of the instrument signal or the analyte concentration) required to
give confidence that a positive (nonzero) amount of analyte is present in the material analyzed. The
critical value is sometimes called the critical level.

In case (a), the critical value will be UBGR -z, . u,,, where u,, is its combined standard uncertainty
of the measurement result, x. Only measurement results less than the critical value will result in

thhn tlan A AT
L i Ve ¥ N

In case (b), the critical value will be LBGR + z, . u,,, where u,, is its combined standard uncertainty
of the measurement result, x. Only measurement results greater than the critical value will result in
rejecting the null hypothesis that the true concentration is less than the AAL. This process can be
completed for each diamond in each flowchart to fill in Table 12. In these tables, all values have
been rounded to 2 significant figures.

In the following tables, MQOs were determined for screening using a discrimination level of zero
and Type I and Type Il error rates of alpha = beta = 0.05. These are the MQOs usually associated
with developing MDCs and result in a relative method uncertainty of 30% at the AAL, and an ADL
value of 0.5 times the AAL.

Forradionuclide specific measurements, the requirements are more stringent, using a discrimination
level of one-half the AAL and Type I and Type II error rates of alpha = 0.01 with beta = 0.05. This
results in a relative method uncertainty of 13% at the AAL and an ADL value of 0.71 times the
AAL. Note that gamma spectrometric measurements using an HPGe are always radionuclide
specific, and therefore, have the more stringent MQOs.

TABLE 9A — DQOs and MQOs for Radioanalytical Scenario 1. Prioritization Decisions Based on Screening'
(Gross ", $, or ( Measurements)

S < —

5| 8| » 23| & e

SlEl“ | 5| 25| 2= 33

= S = = oV @ — = o _ ©w [

g | a ) S |58 3% 0] > | e S &

= @ 2 |2 = c© ® 2| & 2=

= £ = __J 0"’) é o o O E © < 8 3 ___<_1

e |8l E | |E€<=| =<| 2z |s5|¢8 8 [23 <

sls| £ | 8 |8%g| 22| & |5|5® z |87 o

> B e s |£88 << D = | = ) =] £ 8 3

@2 ® = v A @ ® - == 2

> i & s S ilma o I | & g = E:J =S 3

= | a = < |z %|(aano —~ | F | & 3 cC x |<& »

- la (l!] 58,000 a 0 58,000 [0.050.05]18,000 | 0.30 {58,000 [29,000| 500 mrem “’Cs

2,7 |38 " 2,000 a 0 2,000 [0.05]0.05 (61031030 | 1,000 | 500 mrem **'Am
a 0 400 0.0510.05 ] 120¥ | 0.30 200 100 mrem ' Am
a 0 12,000 |0.05 [0.05 |3,600%| 0.30 1 6,000 500 mrem *"Sr
a 2,400 [0.05]0.05| 7205 | 0.30 1200 100 mrem *Sr
a 16,500 | 16,500 [0.01 ]0.05 |4,1005!] 0.13 123,000 500 mrem Co
a 3,300 83081 100 mrem *°C

T e B = - — -
Notes:
[1] Using survey instrument calibrated to '*’Cs on contact in the recommended geometry.
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A 2000 _ 2000
1645 +1645 329

[3] Diamond 9 is the limiting decision criterion.

[4] Mathematically computed from data obtained earlier.

[5] Based on professional judgment from data obtained earlier. The comparison made is based on the MQOs established
for the screening analyses and the individual radionuclide analyses. The acceptability of this measurement will vary
widely based on the actual radionuclides in the sample and the radionuclides used to calibrate the screening
instruments. Thus it will be incumbent on the laboratory staff to assess the agreement of these numbers. Guidance

gnvmn in the document ig a ratio ranoe of nnnr/w‘ynqﬂ!olnn 5t02.0.

en in the document is a ratio range of apps 0.5t 2.

[6] The value for n,, (relative required method uncertainty) is determined by dividing the value of u,, by the AAL
(fourth column in this table).

[7] Values for gamma analysis assume radionuclide-specific analyses using an HPGe. If a gamma detector of lower
resolution is used, the screening error rates for gamma analysis should be changed to that of the alpha and beta
analysis.

2] Upp <

= 610

Ze t 2

TABLE 9B — DQOs and MQOs for Scenario 1. Values Reported Externally Based on Radionuclide-Specific

Measurements
S o —
ERRARS 28| & &
g IEl- 2|V 8| == » =3
ol = = L -
g |8|ls|C|T58 38| & P Sa
o =l | |55 88 om © & 8T =
= cl=1218 S O b © & 85 2
s SlE(2|£€2=| ==| 2 |5]¢8 2| 2% 2
5 |S|=|s|823| 22| 2 |5|5 =S| s2 5
2 |2|8|s|88| =<| 3 |3 |3 = | 5| £8 8
s |8|lg|®|=8% VoA I g1 8 x| 2|2 T E 5
= - g =
= |8|l2|&|262leda| . |/l S|l &£ 3
4 " a 0.5 AAL | 0.5 AAL |0.01 |0.05 |AL/8 | 0.13 0.71xAALM [100 mrem AAL
[an]
5 $ = a 0.5 AAL | 0.5 AAL |0.01 |0.05 |AL/8 | 0.13 0.71xAAL |100 mrem AAL
6 -(% a 0.5 AAL | 0.5 AAL |0.01 |0.05 |AL/8 | 0.13 0.71xAAL |100 mrem AAL
10 fof a 0.5 AAL | 0.5 AAL |0.01 |0.05 |AL/8 | 0.13 0.71xAAL |100 mrem AAL
10 8 a 0.5 AAL | 0.5 AAL |0.01 |0.05 |AL/8 | 0.13 0.71xAAL 100 mrem AAL
e
14 = a 0.5 AAL | 0.5 AAL |0.01 |0.05 |AL/8 | 0.13 0.71xAAL |100 mrem AAL
[hd
14 3 a 0.5 AAL | 0.5 AAL |0.01 |0.05 |AL/8 | 0.13 0.71xAAL 100 mrem AAL
Note:
[1] In case (a), the critical value is UBGR =z, . u, = AAL — z, g4, [ )/(Z1.001 + Z1.005) ] = AAL — 2.326[ (AAL-0.5

AAL)/(2.326 +1.645) ]
= AAL - 2.326(AAL/8) . 0.71 AAL. Specific values for the ADL are listed in Tables 6A or 6B.

[2] The value for n,, (relative required method uncertainty) is determined by dividing the value of u,, by the AAL
(fourth column in this table).
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TABLE 10A — Derived Water Concentrations (DWC) Corresponding to "-Emitting Radionuclide

Analytical Action Levels

Additional
Radionuclide Half-Life Emissions
Gross " Screen ! - -
Am-241 4322y (
Cm-242 162.8d
Cm-243 29.1y (
Cm-244 18.10y
Np-237 ¥ 2.144x10°%y (
Po-210 138.4d
Pu-238 87.7y
Pu-239 2.411x10%y
Pu-240 6.564x10% y
Ra-226 1.600x10% y DP
Th-228 ¥ 1912y ( DP
Th-230 7.538x10%y
Th-232 1.405x10"y ( DP
U-234 2.455%10° y ( DP
U-235 7.038x10%y ( DP
U-238 4.468x10° y ( DP

Notes:

The half-lives of the nuclides are given in years (y) or days (d). DP refers to “decay products.”

[1] Values are based on the dose conversion factors in Federal Guidance Report No.13, CD Supplement, 5-year-old
child and the 50™ percentile of water consumption.

(2]
(3]

[4]
[5]

365-day intake.

The-100 mrem AAL values were obtained by dividing 500-mrem PAG DWC values by 5. AALs have been rounded

to 2 significant figures.

Includes decay products originating from the ?*Ra or **Th in the body. Used only to calculate the concentration
(pCi/L) or dose from “**Ra or “*Th in the body.
The AAL and associated u,,, and ADL values for?*' Am are used as the default for gross alpha screening analysis.
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TABLE 10B — Derived Water Concentrations (DWC) Corresponding to $-Emitting Radionuclide AALs

Radionuclide Emission Type Half-Life i
Beta Gamma $ 3

Screen [4]

Ac-227DP $("DP) 21.77y
Ce-141 $( 32.51d
Ce-144 $( 284.9d
Co-57 ( 271.1d
Co-60 $( 5270y
Cs-134 $( 2.065y
Cs-137 $( 30.07y

H-3 weak $ 1232y
1-125 ( 59.40 d
1-129 $( 1.57x107 y
I-131 $( 8.021d
Ir-192 $( 73.83 d
Mo-99 $ (((DP) 65.94 h
P-32 $ 14.26d

Pd-103 ( 16.99d
Pu-241 $ 1429y
Ra-228 $((DP) 575y
Ru-103 $( 39.26d
Ru-106 $( 373.6d
Se-75 ( 119.8d
Sr-89 $ 50.53 d
Sr-90 $ 28.79y
Tc-99 $( 2.11x10°y

Notes:

The half-lives of the nuclides are given in years (y), days (d), or hours (h). DP refers to “decay products.”

[1] Values are based on the dose conversion factors in Federal Guidance Report No.13, CD Supplement, 5-year-old
child and the 50" percentile of water consumption.

[2] 365-day intake.

[3] The 100-mrem AAL values were obtained by dividing 500-mrem PAG DWC values by 5. AALs have been rounded
to 2 significant figures.

[4] The AAL and associated u,, and ADL values for *’Cs are used as the defaults for initial beta gamma screening
analysis on sample bottle (Step 1 in Radioanalytical Scenarios 1 and 2). The AAL and associated u,,, and ADL
values for Co concentration are used as defaults for gross gamma measurements thereafter (see text). The AAL
and associated u,,, and ADL values for *°Sr are the defaults used for gross beta screening.

Several nuclides in Table 10B decay by electron capture. These radionuclides cannot be detected
using gross $ analysis. The electron capture decay leads to characteristic X-rays of the progeny
nuclide. The most effective way to detect the X-rays from these electron-capture-decay radionuc-
lides is either with a low-energy photon detector (LEPD) or a reverse electrode germanium detector
(N-type semiconductor detector). The lower range of energy with these detectors is about 10 keV.
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TABLE 11A - DQOs and MQOs for Scenario 2.
Internal Lab Prioritization Decisions Based on Screening
(Gross ", $, or ( Measurements)

2 lzel 2 2z| & 2
& o —
sl 2|, %% == - 22
153 [+ = = > N -
e lalg| @ |558 28 & o |2 2 &
= 2| & S 184 s 88| 1 © | 2 o 18512
o o b < |€<®w £ 5| x 5 S b o3z |<
S|l <| = |8~3%] 22| S | &5 s |g3|s
5 |e| %5 =2 >3 @ | @ 2| = 5 |[€E®|g
glglal = (=88l vrl 7 | 8]le =| 2 |$£]5
3 s8 e | =] B =
= |[8|l~2| &£ |2E6%|laaa|l ~ |2l f el =2 |£S]3
1 ("M 12,000 a 0 12,000 | 0.05 ]0.05 (3,600 |0.30 [12,000 | 6,000 |100 mrem '*’Cs AAL
2a 2b " 210 a 0 210 0.05 |0.05] 64 1030 210 110 |LSC MDC 5mL 10
min'?
2a 2b $ 820 a 0 820 0.05 |0.05| 250 (0.30] 820 410 |LSC MDC 5mL 10
min'?
14a |14b " 210 a 0 210 0.05 |0.05] 64 030 210 110 |LSC MDC 5SmL 10
min®?
14a |14b $ 820 a 0 820 0.05 |0.05| 250 (0.30] 820 410 |LSC MDC 5m: 10
mint
3 5 $ 50 5 50 |SDWA
3 6 " 15 3 15 |SDWA
Notes:

[1] Using survey instrument calibrated to *’Cs on contact.
[2] See Table 12.
[3] The value for n,, is determined by dividing the value of u,,, by the AAL (fourth column in this table).

TABLE 11B — DQOs and MQOs for Scenario 2.
Values Reported Externally Based on Radionuclide-Specific Measurements

> = Pr-y =) © —_
S1E|7]| 2 2| == 33

g | & | : 3 L g ool = | £ s

&J a K] % - O O o b | ® @ @ =]

o - © = B = = IS8 = © o ST =

= = = — 8 < © © oM £ = > @ =z

@ S S < <@ |3 5 S oz <€

% o Z = B A o % e = =3 =

s | s (s 8! Sg3| Z2Z|al|l |2 €5 |g

2 |2 | @ =Y Igg VIS =1 Bl £ s e

3 ] < & S gl S 5 g a o= 3

= [=] = < zo 2 aaal ~| £ | £ c| & < 23]

7 1| s = ' SDWA

w | See Tables 7A See
8 1 and 7B Tables 7A and 7B SDWA
9 11 ( SDWA
4a |4b,4c| H 20,000 1,000 20,000 SDWA
12a 12b U 201" 0.3 20 SDWA
Note:
[1] 20 pCi/L = 30 ppb U. The measurement of uranium can be based on mass or activity using appropriate conversion
factors.

Estimatesof nominal a priori minimum detectable concentrations (MDC) for two commonly used gross alpha
and beta screening methods, using liquid scintillation and gas proportional counting, have been summarized
in Table 12. The table provides estimates of MDCs as a function of sample aliquant volume and sample
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counting times. The MDCs were calculated using the working expressions provided by Currie', assuming
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paired observations having equal counting times for background and sample measurements and Type I and
II error probabilities of 5%. The table notes provide the typical modern instrument detector efficiencies and

background count rates used to calculate the MDC values. Critical levels (L.) are one-half the MDCs.

!Currie, Lloyd. 1968. “Limits for Qualitative Detection and Quantitative Determination: Applicationto Radiochemistry.”

Analytical Chemistry 40(3): 586-593.
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APPENDIXVII. Glossary

accuracy: The closeness of a measured result to the true value of the quantity being measured.
Various recognized authorities have given the word “accuracy” different technical definitions,
expressed in terms of bias and imprecision. Following MARLAP, this document avoids all of
these technical definitions and uses the term “accuracy” in its common, ordinary sense.

14las o gaceniie mmateriv (rarialle o
111 a gddCUUS LildalulA (uduadily ailj.

aliqguant: A representative portion of a homogeneous sample removed for the purpose of analysis
or other chemical treatment. The quantity removed is not an evenly divisible part of the whole
sample. An aliquot, by contrast, is an evenly divisible part of the whole.

analyte: See target analyte.

analytical action level (AAL): The value of a quantity that will cause the decisionmaker to choose
one of the alternative actions. The analytical action level may be a derived concentration level
(such as the derived water concentration in this document), background level, release criteria,
regulatory decision limit, etc. The AAL is often associated with the type of media, target
analyte, and concentration limit. Some AALs, such as the release criteria for license termination,
are expressed in terms of dose or risk. MARLAP uses the term “action level.” See total effective
dose equivalent (TEDE).

analytical decision level (ADL): The minimum measured value for the radionuclide concentration
in a sample that indicates the amount of radionuclide present is equal to or greater than the
analytical action level at a specified Type Il error rate (assumes that method uncertainty
requirements have been met). Any measurement result equal to or greater than the applicable
ADL is considered to have exceeded the corresponding analytical action level. MARLAP uses
the term “critical level.”

background (instrument): Radiation detected by an instrument when no source is present. The
background radiation that is detected may come from radionuclides in the materials of construc-
tion of the detector, its housing, its electronics, and the building, as well as the environment and
natural radiation.

background level: A term that usually refers to the presence of radioactivity or radiation in the
environment. From an analytical perspective, the presence of background radioactivity in
samples needs to be considered when clarifying the radioanalytical aspects of the decision or
study question. Many radionuclides are present in measurable quantities in the environment.

bias (of a measurement process): A persistent deviation of the mean measured result from the true
or accepted reference value of the quantity being measured, which does not vary if a measure-
ment is repeated.

blank (analytical or method): A sample that is assumed to be essentially free of the target analyte

(the “unknown”), which is carried through the radiochemical preparation, analysis, mounting,
and measurement process in the same manner as a routine sample of a given matrix.
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calibration: The set of operations that establishes, under specified conditions, the relationship
between values indicated by a measuring instrument or measuring system, or values represented
by a material measure, and the corresponding known value of a parameter of interest.

calibration source: A prepared source, made from a certified reference material, that is used for
calibrating instruments.

A 2 2 rze 3 zae xdomr ade A vo dinoativia al onnAtarmaia A g rrnnamtatntg at o gtatad Taval
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of confidence, with one or more values certified by a procedure that establishes its traceability
to accepted standard values. A “standard reference material” is a certified reference material
issued by the National Institute of Standards and Technology (NIST) in the United States. NIST
certifies a standard reference material for specific chemical or physical properties and issues it
with a certificate that reports the results of the characterization and indicates the intended use of
the material.

chain of custody: Procedures that provide the means to trace the possession and handling of a
sample from collection to data reporting.

check source: A material used to validate the operability of a radiation measurement device,
sometimes used for instrument quality control. See source, radioactive.

critical level: Termed analytical decision level in this document in the context of evaluating sample
results relative to an analytical action level. In the context of analyte detection, critical level
means the minimum measured value (e.g., of the instrument signal or the radionuclide concentra-
tion) that indicates a positive (nonzero) amount of a radionuclide is present in the material within
a specified probable error. The critical level is sometimes called the critical value or decision
level.

data quality objective (DQO): Qualitative and quantitative statements that clarify the study
objectives, define the most appropriate type of data to collect, determine the most appropriate
conditions from which to collect the data, and specify tolerable limits on decision error rates.
Because DQOs will be used to establish the quality and quantity of data needed to support
decisions, they should encompass the total uncertainty resulting from all data collection
activities, including analytical and sampling activities.

derived radionuclide concentration (DRC): General application term used in discussions involving
both of the terms derived air concentration and derived water concentration.

derived water concentration (DWC): The concentration of a radionuclide, in pCi/L, that would
result in exposure to a specified dose level. Generally refers to a protective action guide or other
specified dose- or risk-based factor related to an analytical action level. In this document, for
example, the “500-mrem DWC for **Pu” is the concentration of *’Pu, in pCi/L, that would
result in an exposure of 500 mrem and would refer to the 500-mrem PAG. The DWC is
radionuclide-specific.

discrimination limit (DL): The DL is the point where it is important to be able to distinguish
expected signal from the analytical action level The boundaries of the gray region.
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dose equivalent: Quantity that expresses all radiations on a common scale for calculating the
effective absorbed dose. This quantity is the product of absorbed dose (grays (Gy) or rads)
multiplied by a quality factor and any other modifying factors (MARSSIM, 2000). The quality
factor adjusts the absorbed dose because not all types of ionizing radiation create the same effect
on human tissue. For example, a dose equivalent of one sievert (Sv) requires 1 Gy of beta or
gamma radiation, but only 0.05 Gy of alpha radiation or 0.1 Gy of neutron radiation. Because
the sievert is a large unit, radiation doses often are expressed in millisieverts (mSv). See total
effective dose equivalent and roentgen.

gray (Gy): The International System of Units (SI) unit for absorbed radiation dose. One gray is 1
joule of energy absorbed per kilogram of matter, equal to 100 rad. See sievert.

gray region: The range of possible values in which the consequences of decision errors are
relatively minor. Specifying a gray region is necessary because variability in the analyte in a
population and imprecision in the measurement system combine to produce variability in the
data such that the decision may be “too close to call” when the true value is very near the
analytical action level. The gray region establishes the minimum distance from the analytical
action level where it is most important to control Type II decision errors.

incident of national significance (INS): An actual or potential high-impact event that requires a
coordinated and effective response by and appropriate combination of federal, state, local, tribal,
nongovernmental, or private-sector entities in order to save lives and minimize damage, and
provide the basis for long-term community recovery and mitigation activities.

measurement quality objective (MQQO): The analytical data requirements of the data quality
objectives, which are project- or program-specific and can be quantitative or qualitative. These
analytical data requirements serve as measurement performance criteria or objectives of the
analytical process. MARLAP refers to these performance objectives as MQOs. Examples of
quantitative MQOs include statements of required analyte detectability and the uncertainty of
the analytical protocol at a specified radionuclide concentration, such as the analytical action
level. Examples of qualitative MQOs include statements of the required specificity of the
analytical protocol (e.g., the ability to analyze for the radionuclide of interest (or target analyte)
given the presence of interferences).

method uncertainty: The predicted uncertainty of the result that would be measured if the method
were applied to a hypothetical laboratory sample with a specified analyte concentration.
Although individual measurement uncertainties will vary from one measured result to another,
the required method uncertainty is a target value for the individual measurement uncertainties
and is an estimate of uncertainty before the sample is actually measured. See also uncertainty,
required method uncertainty, and relative required method uncertainty.

method validation: The demonstration that the method selected for the analysis of a particular
analyte in a given matrix is capable of providing analytical results to meet the project’s measure-

ment quality objectives and any other requirements in the analytical protocol specifications.

minimum detectable concentration (MDC): An estimate of the smallest true value of the analyte
concentration that gives a specified high probability of detection.
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nuclide-specific analysis: Radiochemical analysis performed to isolate and measure a specific
radionuclide.

null hypothesis (H,): One of two mutually exclusive statements tested in a statistical hypothesis test
(compare with alternative hypothesis). The null hypothesis is presumed to be true unless the test
provides sufficient evidence to the contrary, in which case the null hypothesis is rejected and the
alternative hypothesis (H,) is accepted.

performance evaluation (PE) program: A laboratory’s participation in an internal or external
program of analyzing proficiency-testing samples appropriate for the analytes and matrices under
consideration (i.e., PE program traceable to a national standards body, such as NIST). Reference-
material samples used to evaluate the performance of the laboratory are called performance-
evaluation or proficiency-testing samples or materials. See certified reference material.

precision: The closeness of agreement between independent test results obtained by applying the
experimental procedure under stipulated conditions. Precision may be expressed as the standard
deviation. Conversely, imprecision is the variation of the results in a set of replicate measure-
ments.

protective action guide (PAG): The radiation dose to individuals in the general population that
warrants protective action following a radiological event. In this document, PAGs limit the
projected radiation doses for different exposure periods: not to exceed 2-rem total effective dose
equivalent (TEDE) during the first year, 500-mrem TEDE during the second year, or 5 rem over
the next 50 years (including the first and second years of the incident). See fotal derived water
concentration and analytical action level

quality assurance (QA): An integrated system of management activities involving planning,
implementation, assessment, reporting, and quality improvement to ensure that a process, item,
or service is of the type and quality needed and expected. Quality assurance includes quality
control.

quality control (QC): The overall system of technical activities that measures the attributes and
performance of a process, item, or service against defined standards to verify that they meet the
stated requirements established by the project; operational techniques and activities that are used
to fulfill requirements for quality. This system of activities and checks is used to ensure that
measurement systems are maintained within prescribed limits, providing protection against out-
of-control conditions and ensuring that the results are of acceptable quality.

reference material: See certified reference material.

rem: The common unit for the effective or equivalent dose of radiation received by a living
organism, equal to the actual dose (in rads) multiplied by a factor representing the danger of the
radiation. Rem is an abbreviation for “roentgen equivalent man,” meaning that it measures the

biological effects of ionizing radiation in humans. One rem is equal to 0.01 Sv. See sievert and
dose equivalent.
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relative requirved method uncertainty (n,): The required method uncertainty divided by the
analytical action level. The relative required method uncertainty is applied to radionuclide
concentrations above the analytical action level A key measurement quality objective.

required method uncertainty (u,z): Method uncertainty at a specified concentration. A key
measurement quality objective. See also relative required method uncertainty.

-genitgen (R): A unit of exposure to ionizing radiation. It is that amount of gamma rays or X-rays
required to produce ions carrying one electrostatic unit of electrical charge in one cubic
centimeter of dry air under standard conditions. The unit of exposure rate is roentgens per hour
(R/h). For environmental exposures, the typical units are microroentgens per hour ( : R/h), or 107
R/h. In SI units, 1 R =2.58x10* C/kg (coulombs per kilogram).

sample: (1) A portion of material selected from a larger quantity of material. (2) A set of individual
samples or measurements drawn from a population whose properties are studied to gain informa-
tion about the entire population.

screening method: An economical gross measurement (alpha, beta, gamma) used in a tiered
approach to method selection that can be applied to analyte concentrations below an analyte
level in the analytical protocol specificationsor below a fraction of the specified action level.

sievert (Sv): The SI unit for the effective dose of radiation received by a living organism. It is the
actual dose received (grays in Sl or rads in traditional units) times a factor that is larger for more
dangerous forms of radiation. One Sv is 100 rem. Radiation doses are often measured in mSv.
An effective dose of 1 Sv requires 1 gray of beta or gamma radiation, but only 0.05 Gy of alpha
radiation or 0.1 Gy of neutron radiation.

source, radioactive: A quantity of material configured for radiation measurement.

source term radionuclide: A radionuclide that is a significant contaminant in an environmental
sample and results in dose contributions that will be important in decisionmaking.

sum of fractions: A calculated value to determine whether the summed contributions to dose by all
radionuclides in a sample, divided by their respective dose limits, exceeds 1.0. For purposes of
this calculation, the actual analytical action level (derived water concentration or protective
action guide) is used rather than an analytical decision level.

swipes: A filter pad used to determine the level of general radioactive contamination when it is
wiped over a specific area, about 100 cm’ in area. Also called smears or wipes.

target analyte: A radionuclide on the list of radionuclides of interest or a radionuclide of concern
for a project.

total effective dose equivalent: The sum of the effective dose equivalent (for external exposure) and
the committed effective dose equivalent (for internal exposure), expressed in units of Sv or rem.
See dose equivalent.
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Type I decision error: In a hypothesis test, the error made by rejecting the null hypothesis when it
is true. A Type I decision error is sometimes called a “false rejection” or a “false positive.”

Type 11 decision error: In a hypothesis test, the error made by failing to reject the null hypothesis
when it is false. A Type II decision error is sometimes called a “false acceptance” or a “false
negative.”
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov}; Ellis, Jerry[Ellis.Jerry@epa.gov}]

From: DeCair, Sara

Sent: Wed 1/14/2015 10:11:04 PM

Subject: Last email, | promise! Updated briefing

Water PAG briefing for PAG Subcmte 1-14-2015 gray equals Sara speaking.docx
Water PAG briefing for PAG Subcomie 1-14-2015.docx

Here are a clean version of the briefing for next Thursday, and one with my part gray
highlighted. See what you think about the division of talking points, since I kind of split it along
topical and logical lines, based on what we did for the DA. Let me know if you need any
changes, and I’ll make them.

Thank you for all your hard work on this!

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.govl; Veal, Lee[Veal.Lee@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov}; Ellis, Jerry[Ellis.Jerry@epa.gov}]

From: DeCair, Sara

Sent: Mon 1/12/2015 5:23:38 PM

Subject: Agenda for PAG Subcmte & briefing draft for them

Water PAG briefing for PAG Subcemte 1-12-2015.docx

All,

I've made some suggestions and deletions in the attached updated briefing that might work well to get the
Subcmte up to speed on what we're proposing. Here is an agenda for the 90 minute call/webinar we have
on Jan. 22:

- Introductions (name and agency)

- Run thru briefing on webinar, addressing comments and questions as we go

- Schedule and next steps is the last part of the briefing

- The sum of all PAGs under an imaginary constraint umbrella (| have a graphic | can show on webinar)
- Interaction with Food PAG & specifically the mention of drinking water as part of the diet in FDA guide
- Discuss choice of input assumptions and how we might use FRMAC methods for dose calculations

- Possibly using FRMAC methods for Sampling and Analysis

I know we'll wind up referring to our draft chapter and the group will be interested to get their hands on
that. | am sure we'll be ready to share it for their review soon, and should set some realistic time goals for
those reviews with our internal OGC/AA-ship and intra-office reviews in mind. This agenda will definitely
take the full 90 minutes, and I'm confident it'll be a very productive discussion. Please let me know if you
have suggestions for this agenda, or feedback on the briefing paper. Thanks!!

Sara
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To: Christ, Lisa[Christ.Lisa@epa.govl]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov]; Ellis, Jerry[Ellis.Jerry@epa.gov]; Veal, Lee[Veal.Lee@epa.gov}]
Cc: Wieder, Jessica[Wieder.Jessica@epa.gov]; Telofski, Scott]telofski.scott@epa.gov}

From: DeCair, Sara

Sent: Fri 1/9/2015 9:12:58 PM

Subject: Better version: Redline edits to Water PAG chapter

ORIA omts 1-8-2015 Draft Chapter Drinking Water PAG.docx

All

>

This version of the draft Drinking Water PAG chapter, with comments that we discussed
yesterday, incorporates improvements we talked about and has verified calculations. (Sorry I was
too quick in sending a previous version to some of you, I should have known I would think of
one more thing to do!)

Have a great weekend and I'll check in next week with an agenda for the PAGs Subcommittee
meeting coming up,

Sara

Sara D. DeCair

htip://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov}; Ellis, Jerry[Ellis.Jerry@epa.gov}; Veal, Lee[Veal.Lee@epa.gov}]
From: DeCair, Sara

Sent: Fri 1/9/2015 8:19:58 PM

Subject: Improved redline of Water chapter

ORIA cmits 1-8-2015 Draft Chapter Drinking Water PAG.docx

All;

>

I’ve cleaned up the comments we discussed yesterday on the Drinking Water PAG chapter, and
have checked all calculations. We are very close to a product we can share with our partners!

Next up, I will work on an agenda for the PAGs Subcommittee meeting and get that to you next
week. Have a great weekend!

Sara

Sara D. DeCair

htto://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.govl; Ellis,
Jerry[Ellis.Jerry@epa.govl; Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Veal, Lee[Veal.Lee@epa.gov]; Telofski, Scott[telofski.scott@epa.gov]; Wieder,
Jessica[Wieder.Jessica@epa.gov]
From: DeCair, Sara

Sent: Tue 1/6/2015 9:18:21 PM
Subject: Water PAG chapter comments & FRMAC methods that might be handy
ORIA cmts 1-6-2015 Draft Chapter Drinking Water PAG.docx

Sam, Jerry, Lisa,

I’m still working on checking the DRLs math, but since we have time at 11:15 am tomorrow to
talk, I thought I would send this rough markup back your way. The chapter is really looking
good and Jessica, Lee, Scott and I felt free to make some wording tweaks and ask some bigger
questions about scope and how this links up with the larger rad response community, versus
meeting the needs of water suppliers who may be completely new to the PAGs thing.

Ex. 5 - Deliberative Process

http://www.nv.doe.gov/library/publications/frmac/FRMAC%20D1ivision/FRMAC%20Monitoring%20and%20S;
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Ex. 5 - Deliberative Process

Talk to you tomorrow,

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Burneson, Eric[Burneson.Eric@epa.gov}; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov]; Wieder, Jessica[Wieder.Jessica@epa.gov]; Veal,
Lee[Veal.Lee@epa.gov]

From: DeCair, Sara

Sent: Mon 12/22/2014 2:35:10 PM

Subject: Re: PAGS articie FYI

The issue is often recycled. Thanks for pointing it out!

Sent from my iPhone

On Dec 22, 2014, at 8:24 AM, "Christ, Lisa" <Christ.Lisa@epa.gov> wrote:

The timing of this article seems odd.

From: Burneson, Eric

Sent: Friday, December 19, 2014 12:27 PM

To: Christ, Lisa; DeCair, Sara; Hernandez-Quinones, Samuel
Subject: PAGS article FYI

water-dramatically/5420787

Eric Burneson, P.E.
Director of Standards and Risk Management
Office of Ground Water and Drinking Water

US Environmental Protection Agency

Phone: 202-564-5250

Fax: 202 564 3760
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov}; Ellis, Jerry[Ellis.Jerry@epa.gov}]
From: DeCair, Sara

Sent: Tue 12/16/2014 6:56:49 PM

Subject: Vote: January date/time for PAGs Subcmte

Please click on the link below to share your availability for the next meeting of the PAGs

et n nnncan s sbtinn WTA%21l cmnnat cria tnhhninn nand oot ne o A o211 dl o P T Y I T N
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drinking water that I think you’ll find interesting. Thanks for letting me know if you have
questions or concemns, and happy holidays!

http://doodle.com/zidhhugbttdm3vss

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108

**new office**

Room 1416 B in WJC West
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To: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov}
Cc: Christ, Lisa[Christ.Lisa@epa.gov]

From: Burneson, Eric

Sent: Thur 12/11/2014 11:01:43 PM

Subject: RE: Draft Water PAG Chapter

12-10-14 Draft Chapter Drinking Water PAGegb.docx

Attached please find my edits and comments on the draft PA

From: Hernandez-Quinones, Samuel

Sent: Wednesday, December 10, 2014 4:58 PM
To: Burneson, Eric

Cec: Christ, Lisa

Subject: Draft Water PAG Chapter

Hi Eric,

Attached for you review is the draft version of the Drinking Water PAG Chapter. I am still

working on a few minor items that will be added at a later time, but the main components of the

PAG write-up are described here.

Let me know your thoughts on this.

Thank You

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: DeCair, Sara[DeCair.Sara@epa.gov};, Hernandez-Quinones,

Samuel[Hernandez.Samuel@epa.gov]
From: Veal, Lee

Sent: Mon 12/8/2014 6:15:16 PM
Subject: RE: Water PAG Chapter revisions

Thank you, this is helpful.

I’'m going to ask Sara to start setting up the January interagency steering committee meeting.

She will send a doodle poll to identify when people can make it.

Lee

Lee Ann B. Veal
Director, Center for Radiological Emergency Management

Radiation Protection Division, ORIA, OAR

Office: 202-343-9448

Cell: 202-617-4322

www.epa.gov/radiation

From: Christ, Lisa
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Sent: Thursday, December 04, 2014 2:58 PM
To: Veal, Lee

Cec: DeCair, Sara; Hernandez-Quinones, Samuel
Subject: RE: Water PAG Chapter revisions

Hi Lee,

Sam, Jerry and | met earlier this week (last week was too difficult with the holiday).
Sam’s incorporating our comments which are mostly organization vs. content. We plan
to have a draft ready for Eric to review NLT 12/10. After we’ve addressed his comments
| think we will be comfortable going to the multi-agency committee with chapter
language. | think this will keep us on track to meet with the multi-agency group in
January and the rest of our milestones. It may be helpful to have the technical writer go
back through the chapter after OGC and OW AA review.

Let me know if y’all have a different plan in mind.

Thanks-

Lisa

From: Veal, Lee

Sent: Thursday, December 04, 2014 1:42 PM
To: Christ, Lisa

Cec: DeCair, Sara; Hernandez-Quinones, Samuel
Subject: Water PAG Chapter revisions

Good afternoon Lisa,

I am in between meetings today and thought that I should catch up with you on the Water PAG
chapter.

ED_001057_00006516



I recall that you have some recommendations on the chapter, particularly around the ordering of
the information but also perhaps on making sure we have it down clearly. I have some thoughts
as well.

What might be the most helpful thing we could do? I can make arrangements for our technical

et e tall PR S PURPS PR PRI I 5y DU a1l
writer to sit with us and hear about our needs, then he can take a stab at the revision? Or other
approach?

Lee

Lee Ann B. Veal
Director, Center for Radiological Emergency Management

Radiation Protection Division, ORIA, OAR

Office: 202-343-9448

Cell: 202-617-4322

www.epa.gov/radiation

From: DeCair, Sara

Sent: Thursday, November 13, 2014 4:46 PM

To: Christ, Lisa; Perrin, Alan; Veal, Lee; Edwards, Jonathan; Hernandez-Quinones, Samuel
Subject: Materials for DA briefing on Water PAG

For our joint briefing with Deputy Administrator Stan Meiburg next Thursday, here are the
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updated materials. PAGs 101 has only one edit. It is a simpler definition of PAG on slide 3, at
Mike Flynn’s request. The only changes in the joint briefing are the footer date and the end date
of the schedule (now March 2016) which I had mistyped previously.

The plan for the briefing is for me to offer to go through the PAGs 101 if Stan would like, and
then Lisa and I are going to tag-team the briefing paper. We decided on which sections each of
us will do this afternoon. A ‘Background for DA’ is attached from OW, on the details of how the
risk analysis was done. Ken suggested this be provided for a read-ahead, but not to go through

during the meeting.

Jon and Alan will send these up through Mike Flynn and Lisa will send materials up to Ken’s
office in the morning before they go to the DA’s office. I will bring extra paper copies to the
meeting. Cheers,

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Thur 12/4/2014 9:26:14 PM

Subject: File Attached

12-4-14 Draft Chapter Drinking Water PAG clean.docx

Hi Lisa,

The most recent version of the file is attached.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Christ, Lisa[Christ.Lisa@epa.govl]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.govj

From: Ellis, Jerry

Sent: Mon 12/1/2014 7:53:23 PM

Subject: Draft PAG Drinking Water Chapter

Draft Chapter Drinking Water PAG 10-28-2014 (JLE edits comments Dec 1st).docx

Hi Sam and Lisa,

I reviewed the PAG chapter. Here are my edits and comments. Please take a look.

Thanks.

Jerry L. Ellis, Jr.

Environmental Scientist

U.S. Environmental Protection Agency
Standards and Risk Management Division
Office of Ground Water and Drinking Water
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Greene, Ashley

Sent: Wed 11/19/2014 10:06:06 PM

Subject: RE: Deputy Administrator Meeting on 11/20 Radiation PAG

Thanks Lisa!

From: Christ, Lisa

Sent: Wednesday, November 19, 2014 4:16 PM

To: Greene, Ashley

Subject: FW: Deputy Administrator Meeting on 11/20 Radiation PAG

Hi Ashley,
Here are the materials for Peter for tomorrow.

Lisa

From: Christ, Lisa

Sent: Friday, November 14, 2014 1:01 PM

To: Mason, Paula

Cc: Lopez-Carbo, Maria; Greene, Ashley; Hernandez-Quinones, Samuel; Burneson, Eric;
Penman, Crystal

Subject: Deputy Administrator Meeting on 11/20 Radiation PAG

Hi Paula,

OAR has already requested and scheduled a briefing for Stan Meiburg for 11/20 (see
attached). I'm providing the briefing materials for Ken’s review 4 business days in
advance per the new guidance.

Also attached are:

The pre-brief memo

The briefing document
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Background materials: PAGs 101 & Background for Deputy Administrator

The OGWDW point of contact is Sam Hernandez. 564-1735

Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Perrin, Alan[Perrin.Alan@epa.gov]; Veal, Lee[Veal.Lee@epa.gov]; Edwards,
Jonathan[Edwards.Jonathan@epa.gov]; Christ, Lisa[Christ.Lisa@epa.gov}; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.govj

From: DeCair, Sara

Sent: Fri 11/14/2014 2:53:31 PM

Subject: Updated clean version of materials for DA briefing

OW-OAR PAG brief final v2_LC.docx

Background for Deputy Administrator 11 20 14.docx

PAGs 101 11-4-2014.ppt

Thanks to Lisa for making a few edits to the briefing. Here are all three things to send up for the
DA briefing next Thursday.

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: DeCair, Sara

Sent: Thur 11/13/2014 10:18:17 PM

Subject: edited draft Water PAG chapter for your review
Draft Chapter Drinking Water PAG 10-28-2014.docx

Lisa,

I left a few of the comments in for your consideration. If you let me know when you’ll be done
with this round of review, I can update my PAGs project plan accordingly. Thanks so much!

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]
From: DeCair, Sara

Sent: Thur 11/13/2014 9:57:20 PM

Subject: This briefing has your part highlighted
OW-OAR PAG brief final highlighted Lisa part.docx

To make sure I stop and start at the right points — see if I got it correct, and thanks for tag-

4o o thi IS A |
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Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.govl; Ellis, Jerry[Ellis.Jerry@epa.gov]
From: Hernandez-Quinones, Samuel

Sent: Mon 11/3/2014 2:44:18 PM

Subject: Re: Material for 11/4 and 11/5 PAG briefings

Ok,

I will bring the materials (hard copies) tomorrow to Ken's Scheduler.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Monday, November 3, 2014 9:34 AM

To: Ellis, Jerry; Hernandez-Quinones, Samuel

Subject: FW: Material for 11/4 and 11/5 PAG briefings

Hi Guys,

We need to send the materials to Ken according to the attached protocol. | sent a read

ahead on the radionuclides rule to OARIA that may be a helpful reminder for Ken.
Thanks —

Lisa

From: Perrin, Alan

Sent: Friday, October 31, 2014 5:51 PM

To: OAR Briefings

Cc: Flynn, Mike; Burneson, Eric; Edwards, Jonathan; DeCair, Sara; Christ, Lisa; Veal,
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Lee; Cherepy, Andrea
Subject: Material for 11/4 and 11/5 PAG briefings

The attached material is for:

2) the Janet McCabe/Ken Kopocis OW-OAR DW PAG briefing (12/5 at 4:30 pm).

Note that the attached “PAGs 101" file is a very short primer for background reading; the
“OW-OAR PAG-brief” file will be the focus at the meetings. Please let me know if you
have any questions. —Alan

e e 2o e

Alan Perrin, Deputy Director
Radiation Protection Division, USEPA
ofc (202) 343-9775 | mbl (202) 279-0376
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov}; Ellis, Jerry[Ellis.Jerry@epa.gov}]
Cc: DeCair, Sara[DeCair.Sara@epa.govj}

From: Veal, Lee

Sent: Thur 10/30/2014 7:55:03 PM

Subject: RE: Cmt by Wed: Water PAG briefing and PAGs 101

Hi Lisa,

I cannot imagine sending any AA a package that isn’t near perfect, but 10 weeks sounds pretty
long.

We should talk about some of the added language. I propose that we get Mike Flynn’s
comments tomorrow (we’re scheduled with him in the morning) and then assess both sets, deal
with any conflicts and touch base again on Monday. Does that work for you guys?

Lee

Lee Ann B. Veal
Director, Center for Radiological Emergency Management

Radiation Protection Division, ORIA, OAR

Office: 202-343-9448

Cell: 202-617-4322

www.epa.gov/radiation
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From: Christ, Lisa

Sent: Thursday, October 30, 2014 12:28 PM

To: Veal, Lee; Hernandez-Quinones, Samuel; Ellis, Jerry

Ce: DeCair, Sara

Subject: RE: Cmt by Wed: Water PAG briefing and PAGs 101

HiLee —

Ken has advised that he will very carefully review all actions of OW and his expectation
is that it will be near perfect for his review. Here’s our assumptions on OW internal
review:

We will want OGC review before OW senior management review

2 weeks: Incorporate comments from Interagency steering committee and OGC

1 week: BC review (I can take less time if needed)

2 weeks: DD review

2 weeks: OD review

3 weeks: AA review

Total = 10 weeks. We may need less time to incorporate comments if they aren'’t
substantial/significant/numerous; Eric and | could potential shorten our review time, but |
believe Peter and Ken will want/need at least 2-3 weeks each. Happy to set up a time to
chat.

Sorry I've been so hard to reach — I've been swamped with PARS...

Thanks-

Lisa

From: Veal, Lee
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Sent: Thursday, October 30,2014 11:43 AM

To: Christ, Lisa; Hernandez-Quinones, Samuel; Ellis, Jerry
Cc: DeCair, Sara

Subject: RE: Cmt by Wed: Water PAG briefing and PAGs 101

I just left a message with you.

I would like to better understand the schedule insert of going back to AAs in early 2015. Are
you all thinking that we’re going to have substantial changes from the PAGs Subcommittee? Or
internally?

If you are thinking about the Subcommittee, we do not expect a lengthy interaction. The PAGs
Subcommittee is very unlikely to debate on this issue given that it is water and water is well
within our mission space. At most, you might get an editorial comment or, more likely,
expressions of gratitude that we have made progress.

The OMB review will certainly get to the leadership structures within the interagency. Itis at
that point that we could have substantial changes suggested, within that roughly 90 day period.

Lee

Lee Ann B. Veal
Director, Center for Radiological Emergency Management

Radiation Protection Division, ORIA, OAR

Office: 202-343-9448
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Cell: 202-617-4322

www.epa.gov/radiation

From: Christ, Lisa

Sent: Wednesday, October 29, 2014 5:17 PM

To: Veal, Lee; Hernandez-Quinones, Samuel; Ellis, Jerry

Cec: DeCair, Sara

Subject: RE: Cmt by Wed: Water PAG briefing and PAGs 101

Hi Lee,

The briefing with Ken yesterday went well. We got feedback from him on the briefing
materials. I've attached our comments to Sara’s draft based on his input. Let us know if
you have questions or concerns or would like to chat to finalize the document..

Thanks!

Lisa

From: Veal, Lee

Sent: Wednesday, October 29, 2014 4:00 PM

To: Christ, Lisa; Hernandez-Quinones, Samuel; Ellis, Jerry
Cc: DeCair, Sara

Subject: RE: Cmt by Wed: Water PAG briefing and PAGs 101

Hi Lisa,

How did the pre-brief go? Any thoughts on how we might improve the content?
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Lee

Lee Ann B. Veal
Director, Center for Radiological Emergency Management

Radiation Protection Division, ORIA, OAR

Office: 202-343-9448

Cell: 202-617-4322

www.epa.gov/radiation

From: Christ, Lisa

Sent: Monday, October 27, 2014 3:09 PM

To: DeCair, Sara; Hernandez-Quinones, Samuel; Ellis, Jerry; Veal, Lee; Perrin, Alan; Edwards,
Jonathan

Subject: RE: Cmt by Wed: Water PAG briefing and PAGs 101

Hi Sara —

We're pre-briefing our AA tomorrow, so we can provide any feedback from Ken as well
as our comments on your attachments Wednesday, we’ll try our best for noon.

Thank you —

Lisa
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From: DeCair, Sara

Sent: Monday, October 27,2014 2:31 PM

To: Christ, Lisa; Hernandez-Quinones, Samuel; Ellis, Jerry; Veal, Lee; Perrin, Alan; Edwards,
Jonathan

Subject: Cmt by Wed: Water PAG briefing and PAGs 101

Sam, Lisa,

Since our AA-level briefing was rescheduled to Wed., Nov. 5%, we have until this Wednesday to
get our briefing materials finalized. Can you provide feedback to me by noon on Wednesday? 1
will have the Water PAG proposed chapter language to you by then, too. It is through editing
and I will get it to you as soon as possible for a read-through. Thank you so much for getting
back to me on these items!

Talk soon,

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office™*

Room 1416 B in WJC West
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To: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov]; Ellis,
Jerry[Ellis.Jerry@epa.govl; Christ, Lisa[Christ.Lisa@epa.gov]; Veal, Lee[Veal.Lee@epa.gov}; Perrin,
Alan[Perrin.Alan@epa.gov}; Edwards, Jonathan[Edwards.Jonathan@epa.govl; Nesky,
Anthony[Nesky.Tony@epa.gov}

From: DeCair, Sara

Sent: Tue 10/28/2014 5:26:57 PM

Subject: New drinking water PAG chapter for your review

Draft Chapter Drinking Water PAG 10-28-2014.docx

All;

>

This has been through Tony’s editing and Alan’s review in our office and is ready for review by
our colleagues in Water. I left a few of the comments in for your consideration. Please take your
time to evaluate the order and content here, and if you would, provide feedback to me in the
form of comments or redline/strikeout. If you let me know when you’ll be done with this round
of review, I can update my PAGs project plan accordingly. Thank you,

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov}; Ellis, Jerry[Ellis.Jerry@epa.gov]; Veal, Lee[Veal.Lee@epa.gov};
Perrin, Alan[Perrin.Alan@epa.govl; Edwards, Jonathan[Edwards.Jonathan@epa.gov]

From: DeCair, Sara

Sent: Mon 10/27/2014 6:31:07 PM

Subject: Cmt by Wed: Water PAG briefing and PAGs 101

Joint AAs Briefing 10-16-2014 draft.docx

PAGs 101 10-17-2014.ppt

Sam, Lisa,

Since our AA-level briefing was rescheduled to Wed., Nov. 5%, we have until this Wednesday to
get our briefing materials finalized. Can you provide feedback to me by noon on Wednesday? 1
will have the Water PAG proposed chapter language to you by then, too. It is through editing
and I will get it to you as soon as possible for a read-through. Thank you so much for getting
back to me on these items!

Talk soon,

Sara

Sara D. DeCair

htto://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Mon 10/27/2014 6:00:59 PM

Subject: Re: draft Rads PAG pre-brief for Ken K. - due at 3pm
V4 -KKopocis Pre-Brief Materials DWW PAG egb.doc

Lisa,

This is the clean version ready for printing. | have removed all the comments and
tracked-changes.

Let me know if you have any comments or edits on this.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Monday, October 27, 2014 1:33 PM

To: Hernandez-Quinones, Samuel

Subject: RE: draft Rads PAG pre-brief for Ken K. - due at 3pm

Hi Sam —

I need the revised briefing by 1:45pm. | have a 2pm meeting and | need to walk the hard

copies upstairs before 3pm.
Thanks-

Lisa
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From: Burneson, Eric
Sent: Monday, October 27, 2014 10:35 AM
To: Hernandez-Quinones, Samuel
Cc: Christ, Lisa; Christ, Lisa; Ellis,

oo d. Y. dofi Do DA

Subject: RE: draft Rads PAG pre-

erry

—h

My comments and suggested edits are attached.

From: Hernandez-Quinones, Samuel

Sent: Monday, October 27, 2014 9:41 AM

To: Burneson, Eric

Cc: Christ, Lisa; Christ, Lisa; Ellis, Jerry

Subject: Re: draft Rads PAG pre-brief for Ken K. - due at 3pm

This version has all formatting issues fixed.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Monday, October 27, 2014 9:10 AM

To: Burneson, Eric

Cc: Hernandez-Quinones, Samuel; Ellis, Jerry
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Subject: draft Rads PAG pre-brief for Ken K. - due at 3pm

Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.govl; Lisa
Christ[Christim2@yahoo.com]; Christ, Lisa[Christ.Lisa@epa.gov]

From: Lisa Christ
Sent: Fri 10/24/2014 7:03:16 PM
Subject: Re: Fw: Materials for Kopocis Pre-Brief

Rads PAG.wps
Rads PAG.wps.rtf

Rads PAG.wps

I hope this works!!
Hi Lisa,

| am also attaching the
file compatible with older versions of Word.

Sam

Briefing Ken Kopocis
OW-Acting AA

Protective Action Guide (PAG) for Drinking
Water

October 28, 2014
Purpose of this briefing:

Prepare for the Joint OW-OAR AA-level briefing on
October 30Provide Background Information about PAG
Development and SDWA Policy Implications

Provide basis and rationale that support the
recommended Drinking Water PAG

Background on SDWA MCLs for Radionuclides:

In 1976 EPA issued interim regulations for Radionuclides in
Drinking Water. In December 2000, EPA promulgated final
regulations for four radionuclide groups:

Gross Alpha (Minus Radon & Uranium) MCL = 15 pCi/L
—Retained from 1976 RuleCombined Radium 226 &

228, MCL = 5 pCi/L Retained from 1976 RuleGross

Beta & Photon, MCL = 4 mrem/yr (Uses Dose Conversion
Factors from 1976 Rule)Uranium MCL = 30 ug/L, Newly
established standard

As a point of reference, for the Gross Beta & Photon,
MCL =4 mrem annual dose:

For lodine-131 in drinking water the derived
concentration corresponds to
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3 pCilL

Based on limiting the dose to the thyroid to 4
mrem/yrAssumes 70-year (lifetime) exposure through
drinking waterUtilizes dose calculation methods
developed in 1958 (ICRP 2)

Current science (ICRP 72) would calculate the 4 mrem
effective dose to the whole body, not a specific organ

55 pCi/L for Children & 120 pCi/L for Adults
for [-131

What is a Protective Action Guide
(PAG)?

A PAG provides a projected dose value, at which specific
protective action is recommended to avoid or reduce the
potential radiation exposure that an individual might be
exposed to as a result of an accidental or deliberative
release of radioactive material.

A PAG provides guidance designed to assist

Federal, State and local governments to avoid acute effects,
reduce risk of chromic effects and optimize responses for
flexibility and maximum benefit during radiological

incidents.

EPA is responsible for issuing the PAG Manual with the
collaboration of an interagency workgroup that includes:
DHS, FEMA, DOE, NRC, HHS and others. OAR is EPA’s
Lead.

PAGs were initially published in 1992, but the drinking
water component was not included citing “Protective
action recommendations for drinking water are under
development by EPA”. EPA promised that a drinking
water PAG would be developed in a

future revision of the PAG document
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Drinking
Water PAG Development timeline:

Protective Action
Guides in the 1992 Manual

Phase

Protective

Action

Protective Action
Guide

Intermediate
(weeks/months to 1 yr)

Relocation of

the public

2 rem projected

dose first year. Subsequent years, 0.5rem/y projected
dose

Food interdiction

0.5 remly
projected dose, or 5 rem/y to any individual organ or
tissue, whichever is limiting

Drinking
water interdiction
Promised

August
2008

DHS issued a planning guidance recommending that
protective actions for Drinking Water be implemented if
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levels were projected to exceed 500 mrem for the first year.
DHS guidance was specifically developed for Radiological
Dispersion Device (RDD) and Improvised

Nuclear Device (IND) Incidents.

January
2009

There was an EPA effort to issue a Drinking Water PAG in

early 2009, but the proposal was held-back by the incoming
Administration. At the time it was suggested that the

Drinking Water PAG would be 500 mrem/yr.

OW's position on this issue was that protective

actions should be based on the SDWA MCL for Radionuclides (4
mrem/yr).

March 2011
Fukushima - Japan

Ex. 5 - Deliberative Process

Drinking Water Advisory issued by the

Japanese Government during Fukushima for lodine-131 was 100
Becquerel/iter for Infants and 300 Becquerel/liter for

Adults (about 2700 pCi/L for Infants & 8000 pCi/L for

Adults). ***SDWA MCL for I-131 is 3 pCi/L.
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April

2013

Draft PAG Manual -
April 2013

EPA Stated:

“EPAis

not proposing a specific drinking water PAG at this time.

EPA has established enforceable drinking water standards for
radionuclides under the Safe Drinking Water Act (SDWA). EPA
recommends that, to the extent practicable,

emergency measures for drinking water be based on the
National Primary Drinking Water Regulations (NPDWR) for
Radionuclides. ......

However, in light the Fukushima nuclear power plant

accident, in which some Japanese drinking water supplies
were impacted, the Agency recognizes a short-term emergency
drinking water guide may be useful for public health

protection The Agency requests

input on the appropriateness of, and possible values for, a
drinking water PAG.”

OGWDW
Approach for Developing a Drinking Water
PAG

Options considered
during PAG development:

Ex. 5 - Deliberative Process
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Ex. 5 - Deliberative Process

Projected risks levels vary widely depending on Age,
Exposure Time Frame, and Intake Rates. Projected Risks are
informed on the most recent and widely accepted dosimetry
and dose conversion factors.

lodine-131

*SDWA Derived MCL Concentration 3 pCi/L

Dose (mrem)
4 mrem
75 mrem
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Ex. 5 - Deliberative Process
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Ex. 5 - Deliberative Process

Subpopulation of
Concern:

Based on the calculated projections, infants and children 5
years old and younger appear to have the greatest risk from
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exposure to radionuclides in drinking water.

A PAG developed to protect infants and children 5 years
and younger would also be at least as protective to fetuses
and developing embryos.

Ex. 5 - Deliberative Process
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Ex. 5 - Deliberative Process
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Ex. 5 - Deliberative Process

Samuel Hernandez

Quifiones, P.E.

Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
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Washington, DC 20460
202-564-1735
"USEPA

Protecting Human Health and the
Environment"

From: Christ, Lisa
Sent: Friday, October 24, 2014 12:53 PM
To: Hernandez-Quinones, Samuel

Subject: Re: Materials for Kopocis Pre-Brief

Hi sam

Can you resend but with editing enabled. | can't open
the document to send my edits. Also can you save it as an
older word version? Maybe version 7?

Ex. 6 - Personal Privacy

Thsnkd

Lisa

Sent from my BlackBerry 10 smartphone on the Verizon
Wireless 4G LTE network.

From: Hernandez-Quinones, Samuel

Sent: Wednesday, October 22, 2014 3:22 PM
To: Christ, Lisa

Subject: Materials for Kopocis Pre-Brief
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Hi Lisa,

Attached is the briefing

document for Kopocis Pre-Brief. It has a lot of
information but | think all this is needed to properly bring
him up to speed to the PAGs issue.

Let me know if you have
any comments.

Thank You
Sam

Samuel Hernandez

Quifiones, P.E.

Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting

Human Health and the Environment"
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To: DeCair, Sara[DeCair.Sara@epa.gov]

Cc: Christ, Lisa[Christ.Lisa@epa.gov}; Veal, Lee[Veal.Lee@epa.gov}]; Perrin,
Alan[Perrin.Alan@epa.gov}]
From: Hernandez-Quinones, Samuel

Sent: Fri 10/17/2014 6:33:02 PM
Subject: Re: Need your conversion of Japan water levels

Hi Sara,

EX. 5 - Deliberative Process

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"”

From: DeCair, Sara

Sent: Friday, October 17, 2014 2:07 PM

To: Hernandez-Quinones, Samuel

Cc: Christ, Lisa; Veal, Lee; Perrin, Alan

Subject: Need your conversion of Japan water levels

Sam,

We talked briefly about the conversion you did G Ex. 5 - Deliberative Process
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Ex. 5 - Deliberative Process

! ne%d thgs deta” Straénhf fAar tha aditad varcinn nf tha Arinkina watar DAC rhantar/ER
it 101 Ui€ CURCU VvCISIUN O WIS Gninikimy wdici rns Gliapieiirn
proposal that I'm finishing up right now. ¢ 5 - Deliberative Process

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.htm!

202-343-9108
**new office**

Room 1416 B in WJC West

ED_001057_00006577



To: Christ, Lisa[Christ.Lisa@epa.govl]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov}

Cc: Veal, Lee[Veal.Lee@epa.gov]; Perrin, Alan[Perrin.Alan@epa.gov}, Edwards,
Jonathan[Edwards.Jonathan@epa.govj}
From: DeCair, Sara

Sent: Fri 10/17/2014 5:08:43 PM
Subject: PAGs 101 for your review, intended as read-ahead for AA level briefing
PAGs 101 10-17-2014.ppt

Lisa, Sam,

We’ve added more content to this PAGs 101 briefing f Ex. 5 - Deliberative Process
i Ex. 5 - Deliberative Process iso that we can add more details or explanation

where needed. Knowing that we are going to provide this as a read-ahead, rather than necessarily
get to go through it in the Oct. 30 meeting, it does need to stand alone. But -- we could consider

running through this first to lay the ground work, and then go to our drinking water PAG bneﬁng
document. 1 Ex. 5 - Deliberative Process i

Interested in thoughts from everyone on this, so we can get it finalized to send up as read-aheads
by Friday, Oct. 24", Thanks so much!

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov}; Ellis, Jerry[Ellis.Jerry@epa.gov}]

Cc: Veal, Lee[Veal.Lee@epa.gov]; Perrin, Alan[Perrin.Alan@epa.gov}, Edwards,
Jonathan[Edwards.Jonathan@epa.govj}
From: DeCair, Sara

Sent: Thur 10/16/2014 9:08:26 PM
Subject: draft water PAG briefing for AAs
Joint AAs Briefing 10-16-2014 draft.docx

Lisa and Sam, for your review and input. I wonder if the order of some of the Rationale bullets
could flow better. I did the edits in Track Changes, but it’s a lot easier to read with No Markup!
Let me know how we should finalize this, so we can provide read-aheads by Friday, Oct. 24™.

Next up, I'll send you my latest PAGs 101 briefing. Thanks so much,

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Burneson, Eric[Burneson.Eric@epa.gov}; Christ, Lisa[Christ.Lisa@epa.gov}; Hernandez-
Quinones, Samuel[Hernandez.Samuel@epa.gov]

Cc: Edwards, Jonathan[Edwards.Jonathan@epa.gov]; Veal, Lee[Veal.Lee@epa.gov]; DeCair,
Sara[DeCair.Sara@epa.gov]
From: Perrin, Alan

Sent: Fri 10/10/2014 7:16:06 PM
Subject: FW: PAGs briefing material
Joint ODs Briefing 10-8-2014 final.docx

Colleagues,

Here is the material that’s been forwarded to Mike Flynn for Tuesday’s DW PAG briefing.
Please distribute through your management chain as appropriate. Ms. DeCair has volunteered to
bring hard-copies to the meeting on Tuesday. I hope you all have a great weekend. -Alan

Alan Perrin, Deputy Director
Radiation Protection Division, USEPA
ofc (202) 343-9775 | mbl (202) 279-0376

From: Perrin, Alan

Sent: Friday, October 10, 2014 3:00 PM
To: Flynn, Mike; Cherepy, Andrea

Cc: Edwards, Jonathan

Subject: PAGs briefing material

Mike, here is read ahead material for Tuesday’s 11:15 am OGWDW/ORIA PAGs briefing. -Alan

Alan Perrin, Deputy Director
Radiation Protection Division, USEPA
ofc (202) 343-9775 | mbl (202) 279-0376
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To: Lopez-Carbo, Maria[Lopez-Carbo.Maria@epa.gov}]

Cc: Christ, Lisa[Christ.Lisa@epa.gov]; Burneson, Eric[Burneson.Eric@epa.govl; Ellis,

Jerry[Ellis.Jerry@epa.gov]

From: Hernandez-Quinones, Samuel
Sent: Fri 10/10/2014 6:30:43 PM
Subject: Briefing Documents

Joint ODs Briefing 10-10-2014.docx

Hi Maria,

attached is the briefing document for Tuesday's meeting.

Thank You

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Christ, Lisa[Christ.Lisa@epa.gov]
From: Hernandez-Quinones, Samuel
Sent: Tue 10/7/2014 8:42:24 PM
Subject: Edits to Briefing Document

SamH Edits 10-7-14 - Joint ODs Briefing.docx

Hi Lisa,

Here are my edits. I ended up incorporating more edits that I initially though we needed but
please let me know what you think about this. I left the pros/cons part out because it ties back to
the rationale section and I think is better if we talk about this items during the discussion.

I will send you the other part of the briefing document (DW Basis/Assumptions) as soon as [ am
done editing them. This one took me longer than expected.

Thank You

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.govl; Christ,
Lisa[Christ.Lisa@epa.gov]; Veal, Lee[Veal.Lee@epa.govl]; Perrin, Alan[Perrin.Alan@epa.gov]
From: DeCair, Sara

Sent: Mon 10/6/2014 3:25:01 PM

Subject: Water briefing: new version for your input

Joint Briefing 10-6-2014.docx

Sam, Lisa,

Our briefing with ODs is in a week and we'll want to provide the read-ahead materials no
later than Friday morning. Do you want to sit down Tuesday or Wednesday to go over
the PAG 101 material together? Please provide your input on this briefing by COB
Thursday, if you would, and of course, call or email anytime if you need me. Thank you!

Sara
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To: Christ, Lisa[Christ.Lisa@epa.gov]
From: Hernandez-Quinones, Samuel
Sent: Thur 9/25/2014 6:57:15 PM
Subject: Meeting Purpose Write-up

Hi Lisa,

This is what I was planning to include in the request form. Let me know if you have any edits.

Thanks

Sam

Purpose of the meeting is to provide background information about the development of
Radiation Protective Action Guides for Drinking Water. This meeting is in preparation for a
Joint Meeting Mr. Kopocis will have with the AA from the office of Air on October 30®. We
want to make sure Mr. Kopocis is fully aware of how the staff developed the recommendations
that will be presented during the Joint AAs Briefing.

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Veal, Lee[Veal.Lee@epa.gov]; Christ, Lisa[Christ.Lisa@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov]; Ellis, Jerry[Ellis.Jerry@epa.gov]; Edwards,
Jonathan[Edwards.Jonathan@epa.gov]; Perrin, Alan[Perrin.Alan@epa.gov]; Gillam,
Connie[Gillam.Connie@epa.gov}; Burneson, Eric[Burneson.Eric@epa.gov]

From: DeCair, Sara

Sent: Wed 9/24/2014 10:34:12 PM

Subject: Material for Thurs. 3:30 pm Water PAG briefing

Joint Briefing Edwards-Burneson 9-25-2014.docx

Alf;

For tomorrow's 3:30 pm briefing on the water PAG, please refer to the attached briefing
document. We'll also bring printed copies for our discussion. See you then,

Sara

cell 202-738-2871
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To: DeCair, Sara[DeCair.Sara@epa.gov]; Christ, Lisa[Christ.Lisa@epa.gov]; Veal,
Lee[Veal.Lee@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Wed 9/24/2014 9:25:38 PM

Subject: RE: For 11 am | will call your office

Sam Edits - Joint Briefing Edwards-Burneson.docx

Hi Sara,

Attached are my few edits.

Also, | talked with Lisa and | think we need to remove that additional buHet.E Ex. 5 - Deliberative Process |

Ex. 5 - Deliberative Process

I will think about this item tonight and | will let you know if there is anything we can add. Butl
think this is a good issue to bring up tomorrow so that we have clear guidance on how to convey
this information.

Sam

From: DeCair, Sara

Sent: Wednesday, September 24, 2014 4:56 PM

To: Christ, Lisa; Hernandez-Quinones, Samuel; Veal, Lee
Subject: Re: For 11 am | will call your office

These are all incorporated and good catch on my accidentally moving the big briefing so
much closer!

I'll wait another 45 minutes or so then send up. Shall | send to Eric as well or would you
rather? Thanks!
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From: Christ, Lisa

Sent: Wednesday, September 24, 2014 4:28 PM

To: DeCair, Sara; Hernandez-Quinones, Samuel; Veal, Lee
Subject: RE: For 11 am | will call your office

Last few edits —

From: DeCair, Sara

Sent: Wednesday, September 24, 2014 4:06 PM

To: Hernandez-Quinones, Samuel; Christ, Lisa; Veal, Lee
Subject: Re: For 11 am | will call your office

Please take a look and see if the yellow highlight is better, or worse, than the
second bullet on Rationale. | thought | would take a stab at it!

| propose talking through this briefing myself fairly quickly and linearly, and then ask
Sam and Lisa to add key perspectives. Of course questions and discussion will pop up
throughout.

| can send the final up to Jon and Alan at 5:30 pm but will wait til then to get your
feedback. Thank youl!!

Sara

cell 202-738-2871

From: Hernandez-Quinones, Samuel
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Sent: Wednesday, September 24, 2014 2:40 PM
To: Christ, Lisa; DeCair, Sara; Veal, Lee
Subject: RE: For 11 am | will call your office

Hi,

Attached is the revised file.

Please let me know if you have any comments.

Thank You

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Wednesday, September 24, 2014 9:16 AM

To: DeCair, Sara; Veal, Lee; Hernandez-Quinones, Samuel; Ellis, Jerry
Subject: RE: For 11 am | will call your office
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Sara -
How about if we call you? | have a polycom we can use which will work better than the phone.

Lisa

From: DeCair, Sara

Sent: Wednesday, September 24, 2014 9:05 AM

To: Christ, Lisa; Veal, Lee; Hernandez-Quinones, Samuel; Ellis, Jerry
Subject: For 11 am | will call your office

Lisa,

Thanks for setting this up. If it's just me offsite today, | will call your desk at 564-8354.
We could use my bridge if anyone else is offsite.

Sara

cell 202-738-2871
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To: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov}; Christ,
Lisa[Christ.Lisa@epa.gov}]

Cc: Veal, Lee[Veal.Lee@epa.gov]

From: DeCair, Sara

Sent: Tue 9/23/2014 9:42:11 PM

Subject: DDs briefing, a bit shorter

PAG for Water one pager 9-23-2014.docx

Sam, Lisa,

I was working on this one-pager when Sam sent his over, and I think we cover the same things.
Serendipity! If you are able to get back to us tomorrow, we can provide the briefing to Jon and
Eric in advance of the Thursday afternoon briefing. I am quite sure that I can talk through the
few things that are not specifically written in here, during the discussion.

Thanks so much for sending me any suggestions you have by about 4 pm tomorrow, Wednesday.
Talk to you soon!

Sara

Sara D. DeCair

htip://www.epa.gov/radiation/rert/pags.html

202-343-9108
**new office**

Room 1416 B in WJC West
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To: Christ, Lisa[Christ.Lisa@epa.gov]
From: Hernandez-Quinones, Samuel
Sent: Mon 8/25/2014 9:45:36 PM
Subject: RE: a couple things

Office of Air input.docx

Lisa this is the language provided by the Office of Air.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Monday, August 25,2014 11:10 AM
To: Hernandez-Quinones, Samuel
Subject: a couple things

Hi Sam,

| received a voicemail from Lee today asking to touch base on the Rads PAG stuff, so |

scheduled a meeting for tomorrow. Please send me the latest language from ORIA.

Ex. 5 - Deliberative Process

Let me Know It you have any questions or concerns —

Lisa
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Lisa Christ, Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760

Mail Code: 4607M
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To: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.govl; DeCair,

Sara[DeCair.Sara@epa.gov]; Christ, Lisa[Christ.Lisa@epa.gov}
From: Veal, Lee

Sent: Tue 8/5/2014 4:02:49 PM

Subject: RE: H20 language; question on

Thank you very much Sam.

Lee Ann B. Veal
Director, Center for Radiological Emergency Management

Radiation Protection Division, ORIA, OAR

Office: 202-343-9448

i Ex.6 -Personal Privacy |

www.epa.gov/radiation

From: Hernandez-Quinones, Samuel
Sent: Tuesday, August 05, 2014 11:04 AM
To: Veal, Lee; DeCair, Sara; Christ, Lisa
Subject: RE: H20 language; question on

Ok,

I will cancel the room | had for Thursday’s Meeting.

I will also send Sara the latest version of the Briefing Materials | am working on, so we can work
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out the details.

Thank you

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Veal, Lee

Sent: Tuesday, August 05, 2014 9:35 AM

To: DeCair, Sara; Hernandez-Quinones, Samuel; Christ, Lisa
Subject: RE: H20 language; question on

Sara and Sam,

I am thinking that it would be prudent to do more work at our level on the water PAG basis
before trying to brief our DDs. I don’t think that we’re quite ready to do that.

Also, given Nancy’s departure, we know that AA brief endpoint will be delayed as well

ED_001057_00006623



Sara will be back in the office on Thursday. Given that her office is still in boxes, I’ll suggest

that we try to talk on Monday or Tuesday next week.

In the meantime, I’ll send a note to the schedulers to postpone.

Lee

Lee Ann B. Veal
Director, Center for Radiological Emergency Management

Radiation Protection Division, ORIA, OAR

Office: 202-343-9448

Ex. 6 - Personal Privacy

www.epa.gov/radiation

From: DeCair, Sara

Sent: Monday, August 04, 2014 10:39 AM
To: Hernandez-Quinones, Samuel

Cc: Veal, Lee

Subject: Re: H20 language; question on

For Thursday's 1 pm discussion with DDs, can you set aside a room, Sam? I think your draft

language can serve as briefing material so we can get direction, and be ahead of the shifting AA

briefing process.

Thanks!!
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Sent from my iPhone

On Jul 31, 2014, at 4:23 PM, "Hernandez-Quinones, Samuel" <Hernandez Samuel@epa.gov>
wrote:

Hello,

EXx. 5 - Deliberative Process

Since we still do not know how the transition in the AA will take place, we will have to wait
some time to have a better idea of how we should proceed.

I will let you know when we have additional information.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Veal, Lee
Sent: Thursday, July 31, 2014 12:48 PM
To: Sara DeCair; Hernandez-Quinones, Samuel
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Subject: RE: H20 language; question on

Sara and Sam,

I feel reasonably certain that Mike will want to steer from the risk range, but we’ll have our
division level discussions first.

Ex. 5 - Deliberative Process

Also, the AA level brief is coming soon. Do you two feel comfortable with that date? Or
should we move it into September?

Lee

Lee Ann B. Veal
Director, Center for Radiological Emergency Management

Radiation Protection Division, ORIA, OAR

Office: 202-343-9448

| Ex. 6 - Personal Privacy |

www.epa.gov/radiation

From: Sara DeCairi Ex. 6 - Personal Privacy
Sent: Thursday, July 31, 2014 10:48 AM

To: Veal, Lee; Hernandez-Quinones, Samuel
Subject: Fwd: H20 language; question on
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Lee, Sam,

P

{{{(respond to decair.sara(@epa.gov -- I'm just having a tough time getting in to webmail this
morning but I am reading msgs on iPhone)))

EXx. 5 - Deliberative Process

i Ex. 5 - Deliberative Process i

For instance, the Subcommittee has been working on draft language that summarizes prior

PAG basis discussions from the 1992 Manual, in this case for evacuation, which has higher
costs and detriments than providing alternative water:
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"... Conformance to Principle 1 (avoidance of acute health effects) is assured by the low
risk required to satisfy Principle 2 (acceptable risk of delayed health effects), and thus
requires no additional consideration. Based on Principle 2, evacuation of the general
population is not justified below 0.5 rem. This represents a risk of about 0.0002 of fatal
cancer. Maximum lifetime risk levels considered acceptable by EPA from routine
operations of individual sources range from 0.000001 to 0.0001. Risk levels that are higher

than this must be justified on the basis of the emergency nature of a situation. In this case,
we judge that up to an order of magnitude higher combined risk from all phases of an
incident may be justifiable. The choice of 0.5 rem avoided dose as an appropriate criterion
for an acceptable level of risk during the early phase is a subjective judgment that includes

consideration of possible contributions from exposure during other phases of the incident.

Principle 4 (risk from the protective action must be less than that from the radiation risk
avoided) supplies a lower bound of 0.03 rem on the dose at which evacuation of most
members of the public is justified. The lower bound was derived from the risk of death from
traffic accidents in emergency evacuations, using the factor of 0.0003 cancer deaths per
person-rem. Finally, under Principle 3 (cost/risk considerations) evacuation is justified
only at values equal to or greater than 0.5 rem. This will be limiting unless lower values are
required for purely health-based reasons (Principle 2). But this is not the case. The single
lower purely health-based value, 0.1 rem, is only valid as a health-based criterion for
chronic exposure.

In summary, we have selected the value 0.5 rem as the avoided dose which justifies
evacuation, because 1) it limits the risk of delayed effects on health to levels adequately
protective of public health under emergency conditions, 2) the cost of implementation is
Justified, and 3) it satisfies the two bounding requirements to avoid acute radiation effects
and to avoid increasing risk through the protective action itself."

Ex. 5 - Deliberative Process

Thanks much,

Sara (respond to decair.sara@epa.gov -- I'm just having a tough time getting in to webmail
this morning but I am reading msgs on iPhone)
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---------- Forwarded message ----------

From: DeCair, Sara <DeCair.Sara@epa.gov>

Date: Thu, Jul 31,2014 at 10:28 AM

Subject: Fwd: H20 language; question on

To: "saradianedecair@gmail. com" <saradianedecair@gmail.com>

Sent from my iPhone
Begin forwarded message:

From: "Veal, Lee" <Veal.Lee@epa.gov>

Date: July 30,2014 at 4:42:03 PM EDT

To: "DeCair, Sara" <DeCair.Sara@epa.gov>, "Hernandez-Quinones, Samuel”
<Hernandez.Samuel@epa.gov>

Subject: H20 language; question on

Hi Sam and Sara,

I am glad to sce the briefings scheduled and your dialogue on the water PAG.

Ex. 5 - Deliberative Process

Ex. 5 - Deliberative Process
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Lee

Lee Ann B. Veal
Director, Center for Radiological Emergency Management

Radiation Protection Division, ORIA, OAR

i Ex. 6 - Personal Privacy |

www.epa.gov/radiation

From: DeCair, Sara

Sent: Tuesday, July 29, 2014 1:20 PM
To: Hernandez-Quinones, Samuel

Ce: Veal, Lee; Perrin, Alan

Subject: H20 language; bricfing schedule

Sam,

This looks great to me for FR language. (See below, no comments from me.) |
assume it, with some process points, will make up our briefings coming up in
August. | think briefing materials are due Monday, Aug. 4th. I'm out til then but
can keep in touch via email or get on a call if you'd like to discuss how best to
get what we need from DDs as we look toward the AAs conversation.
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Thanks for letting me know what you think (email is easiest).

Ex. 6 - Personal Privacy

From: Hernandez-Quinones, Samuel
Sent: Tuesday, July 15, 2014 4:01 PM
To: DeCair, Sara

Subject: RE: Got some language to share?

Hi Sara,

Ex. 6 - Personal Privacy

Anyways, below you will find a draft version I’ve been working on which I believe
will be the language that will be proposed in a future FRN.

I will send you additional language which I intend to be placed as an appendix to the
subsequent PAG Document.

Ex. 5 - Deliberative Process
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Ex. 5 - Deliberative Process
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Ex. 5 - Deliberative Process

Thank You
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Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: DeCair, Sara

Sent: Friday, July 11,2014 2:51 PM
To: Hernandez-Quinones, Samuel
Subject: Got some language to share?

Ex. 6 - Personal Privacy

Ex. 5 - Dellberatlve Process
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Thanks for letting me know what we can work on next— I am on travel the next couple
weeks but feverishly finishing my PAG Manual redline version for reviews now, so
definitely working on this topic as my top priority!

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
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To: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov}; Christ,
Lisa[Christ.Lisa@epa.gov]; Veal, Lee[Veal.Lee@epa.gov}]

From: DeCair, Sara

Sent: Fri 7/11/2014 8:29:38 PM

Subject: FYI: Briefing deadlines for Protective Actions for Drinking Water

Sam, Lisa and Lee,

The deadlines for our briefing materials are below. I'll be on travel, working offsite and on
vacation for the next several weeks, but will be keeping PAGs as my top priority. Please call my
cell (Tt rormona rveey | ) anytime, or email me with ideas & materials to review.

Cheers!

Sara

From: Gillam, Connic

Sent: Wednesday, July 09,2014 11:12 AM

To: DeCair, Sara

Cc: Ferguson, Rafaela; Veal, Lee; Forinash, Betsy

Subject: Schedule of Briefings for Protective Actions for Drinking Water

Good morning, Sara.

Now that the briefings on Protective Actions for Drinking Water in a Radiological Incident have
been scheduled, I want to make sure that the full schedule of briefings and briefing material
submissions are available.

1. Joint Briefing for Division Directors (Edwards and Burneson): Thursday, August 7, @
1:00 p.m.

Briefing materials are due to RPD Immediate Office on Tuesday, August 5
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2. Joint Briefing for Office Directors (Flynn and Grevatt): Thursday, August 14, @ 1:00
p.m.

Briefing materials are due to ORIA, RPD and OGWDW on Tuesday, August 12

3. Joint Briefing for Acting OAR Administrator and OW Administrator (McCabe and
Stoner): Tuesday, August 19, @ 3:30 p.m.

Briefing materials are due to OAR, ORIA, RPD and OW on Friday, August 15
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To: Ellis, Jerry[Ellis.Jerry@epa.gov]; Christ, Lisa[Christ.Lisa@epa.gov}]
Cc: Veal, Lee[Veal.Lee@epa.gov]

From: DeCair, Sara

Sent: Thur 6/26/2014 8:41:28 PM

Subject: Some water language + materials that might be useful

PAGs 101 6-26-2014.ppt

PAGFactSheet4-15-13.pdf

All; for the next week while Sam and I are out, I hope this light reading is helpful (see body of
email below and attachments). I still hope to put some more words around the basis for the adult
water guideline, based on the early 1990s analyses that were done, but this will get us started. I
look forward to seeing Sam’s draft language.

Thanks,

Sara

From: DeCair, Sara

Sent: Thursday, June 19,2014 11:49 AM
To: Hernandez-Quinones, Samuel
Subject: Quick look at some language

Sam

I still want to write a couple sentences summarizing the basis from our 1990s water studies,
balancing costs/detriments and radiation risks, but here is what I would suggest for the lower tier
language:

Ex. 5 - Deliberative Process
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And here’s what [ have, so far, it’s just draft — for why age groups make sense only for the
ingestion part of rad pathways:

Ex. 5 - Deliberative Process
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EXx. 5 - Deliberative Process

Thanks for sharing your draft language, and for a good conversation today!

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

! Ex. 6 - Personal Privacy !
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Fact Sheet
Revision of the “PAG Manual: Protective Action Guides and Planning
Guidance for Radiological Incidents”

What are Protective Action Guides (PAGs)?

In the event of a radiological emergency, decision-makers can direct the members of the public to take
protective actions to avoid exposure to unhealthy amounts of radiation. Protective Action Guides (PAGs) are
radiation dose guidelines that trigger protective actions such as evacuation or staying indoors.

EPA developed a Manual of Protective Action Guides (the “PAG Manual”) to help federal, state and local
authorities decide how to protect the public during radiological emergencies. Emergency response organizations
use the guidance in the PAG Manual in their emergency response planning.

PAGs are for use only in emergencies. PAGs are not legal radiation limits, and do not supersede any
environmental laws or regulations. The PAG Manual provides emergency responders with flexible guidance on
protective actions because every incident is different. State and local officials can take actions to protect the
public based on incident-specific conditions.

Why has EPA updated the PAG Manual?

The last version of the PAG Manual was issued in 1992. Since then, there have been advancements in scientific
understanding of radiation dose and risk to human health. EPA worked with multiple federal agencies including
the Department of Homeland Security, Federal Emergency Management Agency, Department of Energy,
Department of Health and Human Services, Nuclear Regulatory Commission, Occupational Safety and Health
Administration and Department of Defense to develop the revised PAG Manual. EPA believes that guidance
based on the best available science can help local authorities save lives and minimize the impact of a
radiological emergency. Local authorities rely on EPA guidance to keep their emergency response plans up-to-
date with the most current science.

EPA is soliciting input from the public on this proposed revision of the PAG Manual, and will consider the
comments received when writing the final document.

This proposed revision to the PAG Manual includes updated dose calculations based on the latest science. A
number of other changes in the revised PAG Manual are based on lessons learned from actual radiological
emergencies, including the Fukushima nuclear power plant accident. Significant changes in the new manual
include—

o Use of PAGs in Different Types of Radiological Emergencies: The updated PAG Manual now

applies to a broader range of radiological emergencies, including terrorist acts. The 1992 version, while
it applied to all radiological emergencies, was heavily focused on nuclear power plant incidents.

United States Environmental Protection Agency Office of Radiation and Indoor Air (66081) PAG Manual Fact Sheet |  April 2013
Page 1 http://www.epa.gov/radiation/rert/pags.htmi
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o Food Guidance: Planners are referred to current guidance on radioactive contamination in food from
the U.S. Food and Drug Administration (FDA). The previous version of the PAG Manual included an
older FDA food guidance document that has been significantly updated since 1992.

¢ Administration of Potassium Iodide (KI): In this update, EPA has adopted the latest guidance from
FDA on administration of a potassium iodide (KI), a compound that inhibits the thyroid’s uptake of
radioactive iodine taken into the body. (Note: Administration of KI is an appropriate protective action
only in emergencies that involve radioactive iodine; it does not provide protection against other
radioactive substances.)

e Guidance on Reentry: The update contains brief planning guides on reentry to areas from which
people have been removed because of a radiological incident.

e Cleanup and Waste Disposal Considerations: The proposed revision provides brief guidance for
planning a cleanup process and considerations for planning the disposal of radioactive waste. Cleanup
and waste disposal decisions will involve careful coordination with stakeholders throughout the process.

e Drinking Water Considerations: EPA is not proposing a specific drinking water PAG at this time.
The Agency recognizes a short-term emergency drinking water guide may be useful for public health
protection during a large-scale incident, as demonstrated by the Fukushima nuclear power plant
accident. EPA asks for public comments on this subject.

When would the PAG Manual be used?

The PAG Manual provides federal, state, and local emergency planners with guidance they can use in their
emergency response plans. It provides information for each phase of a radiological incident—

e Early or Emergency Phase: This is the beginning of the incident, when immediate decisions must be
made about actions to protect the public. This phase can last hours to days.

o Intermediate Phase: This period, lasting weeks to months, begins after the radiation releases have been
brought under control, and reliable environmental measurements are available for use as a basis for
decisions on protective actions.

e Late or Recovery Phase: This period, lasting months to years, is no longer a response to an
emergency. Activities during this phase support site restoration and cleanup.

Where can I find more information?
Visit our web page to learn more and download the PAG Manual:
http://www.epa.gov/radiation/rert/pags.html

United States Environmental Protection Agency Office of Radiation and Indoor Air (66081) PAG Manual Fact Sheet |  April 2013
Page 2 http://www.epa.gov/radiation/rert/pags.htmi
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EPA Protective Action Guides

PAGs 101

Promoting radiation safety worldwide.
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Outline

» What is a PAG

» Phases of Emergency Response

v' Early Phase
v' Intermediate Phase
v" Late Phase

» Key Updates
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What is a PAG

> A value against which to compare the projected
dose to a defined individual from a release of
radioactive material at which a specific |
protective action to reduce or avoid that dose is
warranted |

» Guidance for public officials

> Protective Action Guides are called ‘PAGs’
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Phases of Response

> Early Phase: The first hours to days until the
release has stopped, when protective actions
decisions must be an_m with little to no
information

are more restrictive, and n_mm:c_u planning
begins

> Late Phase: No longer an emergency response;
activities shift to long term recovery and
cleanup

> Intermediate Phase: The weeks to months when
more information is available, protective actions
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Early Phase PAGs

» Evacuation/Shelter 1-5 rem (10-50 mSv)
» KI5 rem (50 mSv) child thyroid dose
» Worker 5, 10, 25+ rem (50, 100, 250+ mSv)
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Intermediate Phase PAGs

» Relocate population
v 22 rem (20 mSyv) first year (projected dose)
v 0.5 rem (5 mSv) any subsequent year

» Apply dose reduction techniques
v < 2rem (20 mSv)

> Food (FDA 1998): Most limiting of
v 0.5 rem (5 mSv) whole _ooa< or
v 5 rem (50 mSv) to most exposed organ or tissue

ED_001057_00006631



Late Phase

> Actions designed to reduce radiation levels in
the environment begin

» Actions are meant to reduce long-term
exposures and improve living conditions.

v A PAG level, or dose to avoid, is not appropriate for
long-term cleanup

v" Manual describes important aspects of process and
participants in decision making on clean-up goals,
technology, land use and approaches

> Stakeholder involvement is key
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2013 Revised PAG Manual
» Update to the 1992 PAG Manual

v

R NI NN

SN

Expanded scope to include RDD, IND |
Incorporated updated Potassium Iodide guidance
Refers to updated FDA Food guidance

Includes a new matrix on re-entry decisions

Provides brief cleanup and waste management
planning guidance

Incorporates DHS 2008 late phase cleanup guidance

Updates science basis to latest international guides
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Wrap Up

» (Questions?
» Comments?

» Suggestions?
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To: DeCair, Sara[DeCair.Sara@epa.gov}; Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Ellis, Jerry[Ellis.Jerry@epa.gov]; Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov]
From: Veal, Lee

Sent: Thur 6/26/2014 1:13:19 PM

Subject: RE: draft scheduler request for AAs on PAGs

Sara,

This looks good to me. We’ll have our move completed before the DD meeting, which is
helpful.

Lisa,

How are schedules on the OGWDW end? Is this a reasonable approach to you?

Lee

Lee Ann B. Veal
Director, Center for Radiological Emergency Management

Radiation Protection Division, ORIA, OAR

Office: 202-343-9448

l Ex. 6 - Personal Privacy

www.epa.gov/radiation
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From: DeCair, Sara

Sent: Thursday, June 26, 2014 8:59 AM

To: Veal, Lee; Christ, Lisa

Cec: Ellis, Jerry; Hernandez-Quinones, Samuel
Subject: draft scheduler request for AAs on PAGs

Lee, Lisa, how does this look? I can queue it up through Jon’s scheduler, Connie, to coordinate
with Mason from the DDs level.

Meeting request for Janet McCabe and Nancy Stoner, AAs of Air and Water, respectively:
“Protective actions for drinking water in a radiological incident.”

One hour, in mid or late August 2014. Briefing materials will be provided in advance.

Key participants:

0 Mike Flynn, Peter Grevatt, Jon Edwards, Alan Perrin, Eric Burneson, Lee Veal, Lisa Christ,
Sam Hernandez-Quinones, Sara DeCair

Additional invitees:

o Jerry Ellis, Mike Boyd

Pre-briefs requested beforehand:

o

Office Directors Mike Flynn and Peter Grevatt, by the first week of August
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o0 Division Directors Jon Edwards and Eric Burmneson, by the end of July

Thanks!

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
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To: Veal, Lee[Veal.Lee@epa.gov]; Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Ellis, Jerry[Ellis.Jerry@epa.gov]; Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov]
From: DeCair, Sara

Sent: Thur 6/26/2014 12:59:16 PM

Subject: draft scheduler request for AAs on PAGs

Lee, Lisa, how does this look? I can queue it up through Jon’s scheduler, Connie, to coordinate

aori Frnma 4l lava

it NA. ~ TN ol
Wil IVIiadOIll 110111 0 17175 ICVCl.

Meeting request for Janet McCabe and Nancy Stoner, AAs of Air and Water, respectively:
“Protective actions for drinking water in a radiological incident.”

" One hour, in mid or late August 2014. Briefing materials will be provided in

advance.

U Key participants:

0 Mike Flynn, Peter Grevatt, Jon Edwards, Alan Perrin, Eric Burneson, Lee Veal, Lisa Christ,
Sam Hernandez-Quinones, Sara DeCair

U1 Additional invitees:

o Jerry Ellis, Mike Boyd

U] Pre-briefs requested beforehand:

o0 Office Directors Mike Flynn and Peter Grevatt, by the first week of August

o0 Division Directors Jon Edwards and Eric Burneson, by the end of July
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Thanks!

Sara D. DeCair

htto://www.epa.gov/radiation/rert/pags.html

202-343-9108
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To: Burneson, Eric[Burneson.Eric@epa.gov}; Christ, Lisa[Christ.Lisa@epa.gov}; Hernandez-
Quinones, Samuel[Hernandez.Samuel@epa.gov]

Cc: Flynn, Mike[Flynn.Mike@epa.gov}; Grevatt, Peter[Grevatt.Peter@epa.gov}; Perrin,
Alan[Perrin.Alan@epa.gov}]
From: Veal, Lee

Sent: Wed 5/21/2014 7:56:35 PM

Subject: Water studies supporting PAG development
Analysis in Support of PAG for Drinking Water. PDF

Cost of Providing Alternate Drinking Water.PDF

Exposure Pathways for Water.PDF

Transport of Deposited Radioactivity to Surfacewater. PDF

Dear Eric, Lisa and Sam,

Thank you again for our briefing yesterday. | think that we're making progress and | look forward to more.
I am particularly appreciative of the time and effort that Sam has been putting into this effort with Sara.

The attached files contain some historical references that we have on drinking water issues and PAGs.
They are all from the 1990s, about the time of the development of the 1992 PAG document. | believe that
I was to forward these documents as one of my actions from yesterday's brief.

Lee

Lee Ann B. Veal
Director, Center for Radiological Emergency Management
Radiation Protection Division, ORIA, OAR

Office: 202-343-9448
Cell: 202-617-4322

www.epa.gov/radiation
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To: Mason, Paula[Mason.Paula@epa.gov]
Cc: Christ, Lisa[Christ.Lisa@epa.gov]
From: Hernandez-Quinones, Samuel

Sent: Fri 5/16/2014 7:14:11 PM

Subject: Briefing Materials

Joint Briefing PGrevatt-Flynn May-16 SHQ.docx

Hi Paula,

Attached are the briefing materials for Peter's Joint meeting on Tuesday (6/20) with

Myke Flynn from the Office of Air.

Let me know if there are any questions.

Thank You

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Christ, Lisa[Christ.Lisa@epa.gov]
From: Burneson, Eric

Sent: Thur 5/15/2014 6:42:16 PM
Subject: Re: Revised Document

I agree but | just left one suggested change on your voice mail

From: Christ, Lisa
Sent: Thursday, May 15, 2014 2:38:39 PM

To: Burneson, Eric
Subject: RE: Revised Document

No problem — it incorporates the changes we discussed with ORIA.

From: Burneson, Eric

Sent: Thursday, May 15, 2014 2:07 PM
To: Christ, Lisa

Subject: RE: Revised Document

I wont have time sorry.

From: Christ, Lisa

Sent: Thursday, May 15,2014 1:11 PM
To: Burneson, Eric

Cec: Oshida, Phil

Subject: FW: Revised Document

Hi Eric,

Attached is the revised version of the radiation PAGs briefing for Peter and Mike on May
20. This version is a collaboration between OW-Sam and ORIA-Sara,. ORIA needs to

submit briefing materials tomorrow. Let me know if you'd like to review/comment.

Thanks-

Lisa
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From: Hernandez-Quinones, Samuel
Sent: Thursday, May 15, 2014 11:54 AM
To: Christ, Lisa

Subject: Revised Document

Hi Lisa,

This version has the basis for the portion of DW from the total Food Diet.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Christ, Lisa[Christ.Lisa@epa.gov]
From: Burneson, Eric

Sent: Thur 5/15/2014 6:07:05 PM
Subject: RE: Revised Document

I wont have time sorry.

From: Christ, Lisa

Sent: Thursday, May 15,2014 1:11 PM
To: Burneson, Eric

Cec: Oshida, Phil

Subject: FW: Revised Document

Hi Eric,

Attached is the revised version of the radiation PAGs briefing for Peter and Mike on May
20. This version is a collaboration between OW-Sam and ORIA-Sara,. ORIA needs to

submit briefing materials tomorrow. Let me know if you'd like to review/comment.

Thanks-

Lisa

From: Hernandez-Quinones, Samuel
Sent: Thursday, May 15, 2014 11:54 AM
To: Christ, Lisa

Subject: Revised Document

Hi Lisa,

This version has the basis for the portion of DW from the total Food Diet.
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Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Mon 5/12/2014 6:22:31 PM

Subject: RE: draft briefing paper for rads PAG?7?
Joint Brieifng PGrevatt-Flynn May-12 SHQ.docx

see attached.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa

Sent: Monday, May 12, 2014 2:16 PM

To: Hernandez-Quinones, Samuel

Subject: draft briefing paper for rads PAG???

Do you have the revised document ready so we can discuss during the call?

Thanks-

Lisa Christ, Acting Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354

fax: 202.564-3760
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Mail Code: 4607M
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To: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov}; Ellis,
Jerry[Ellis.Jerry@epa.govl; Christ, Lisa[Christ.Lisa@epa.govl; Veal, Lee[Veal.Lee@epa.gov}
From: DeCair, Sara

Sent: Thur 5/8/2014 4:40:39 PM

Subject: draft Water briefing for ODs -- Sara's markup

Joint Brief Grevatt-Flynn Sara markup 5-8-2014.docx

I didn’t do all the deletions that I am suggesting, but I hope I’ve provided enough of my
perspective to help you decide which of my edits to take. It’s easier to look at with “No Markup’
but see what you think about my adjusted Recommendations, the table, and a shorter timeline
that focuses on things ODs would care about.

>

Lee helped me with these suggestions and I’m sure between you, me, Lisa and Lee, we can get a
very good version together for our next pre-briefing which is at 2:30 pm on Monday, via phone
bridge. Call or write with any questions or concerns — thanks!!

Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
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To: Christ, Lisa[Christ.Lisa@epa.gov]
From: Hernandez-Quinones, Samuel
Sent: Thur 5/1/2014 7:14:54 PM
Subject: Revised Briefing Paper.

Briefing for PGrevatt SHQ 5-1.docx

Attached.

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Christ, Lisa[Christ.Lisa@epa.gov]; Veal, Lee[Veal.Lee@epa.gov]; Hernandez-Quinones,
Samuel[Hernandez.Samuel@epa.gov]; Ellis, Jerry[Ellis.Jerry@epa.gov]

Cc: Perrin, Alan[Perrin.Alan@epa.gov]; Edwards, Jonathan[Edwards.Jonathan@epa.govj;
Burneson, Eric[Burneson.Eric@epa.govj}
From: DeCair, Sara

Sent: Wed 3/19/2014 3:13:12 PM
Subject: Copies: H20 briefing

Lisa, thanks for the offer. Lee printed 7 copies that we'll bring over and has sent the brief to Mike
Flynn. See you at 3:30 pm.
Sara

From: Christ, Lisa

Sent: Wednesday, March 19, 2014 8:53:22 AM

To: DeCair, Sara; Veal, Lee; Hernandez-Quinones, Samuel; Ellis, Jerry
Cc: Perrin, Alan; Edwards, Jonathan; Burneson, Eric

Subject: RE: Plz choose final version & send to Mike Flynn: H20 briefing

Hi Sara,

I've attached the version Sam sent Peter yesterday. | think the content is mostly the
same between the two versions, with a slight difference in presentation of the “potential
protective actions”. We’re happy to make changes if you'd like and we can print revised
copies before the meeting.

Lisa

From: DeCair, Sara

Sent: Wednesday, March 19, 2014 8:34 AM

To: Christ, Lisa; Veal, Lee; Hernandez-Quinones, Samuel; Ellis, Jerry
Cc: Perrin, Alan; Edwards, Jonathan; Burneson, Eric

Subject: Plz choose final version & send to Mike Flynn: H20 briefing

Hi all, sorry if my being out the last two days caused any last minute mix of versions of this
briefing! I'm hosting an ORD briefing til 11 am so I can’t respond to email or phone calls.

Attached are two versions I got yesterday about 2:45 pm and if OW could choose which clean
version you’d like to go with as final, [ hope we can send it to Mike Flynn this morning. He was
just asking for a read-ahead. I can make copies before we come over.
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Thanks for all your work on this and see you later this afternoon,

Sara

From: Christ, Lisa

Sent: Tuesday, March 18, 2014 12:07 PM

To: Veal, Lee; DeCair, Sara; Hernandez-Quinones, Samuel; Ellis, Jerry
Cc: Perrin, Alan; Edwards, Jonathan; Burneson, Eric

Subject: RE: Some edits to H20 briefing; due Monday

Hi Lee,

We're planning to brief OW decision makers on the table described below in mid/late
May.

Our intent is to have an OW decision at this briefing.

Lisa

From: Veal, Lee

Sent: Tuesday, March 18, 2014 11:53 AM

To: Christ, Lisa; DeCair, Sara; Hernandez-Quinones, Samuel; Ellis, Jerry
Cc: Perrin, Alan; Edwards, Jonathan; Burneson, Eric

Subject: RE: Some edits to H20 briefing; due Monday

Lisa,

Thank you so much for the edits and markup.

Would it be possible to identify any scheduling information for when key items might be
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available? I suspect that Mike will be asking. I am thinking most specifically about these next
items:

SRMD Proposed Approach for Developing Options for a Drinkine Water PAG

= SRMD will prepare a table with a range of dose values based on resulting projected risks for
different targeted sub populations and different time scales.

0 The table will provide detailed information for EPA leadership to select a drinking water
PAG.

0 Select a single PAG value or a range of values to allow state and local emergency responders
increased flexibility.

Lee

Lee Ann B. Veal
Director, Center for Radiological Emergency Management

Radiation Protection Division, ORIA, OAR

Office: 202-343-9448

Cell: 202-617-4322

www.epa.gov/radiation
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From: Christ, Lisa

Sent: Tuesday, March 18, 2014 9:.02 AM

To: DeCair, Sara; Hernandez-Quinones, Samuel; Ellis, Jerry
Cc: Perrin, Alan; Veal, Lee; Edwards, Jonathan; Burneson, Eric
Subject: RE: Some edits to H20 briefing; due Monday

Hi Sara,

| wanted to catch up after our email exchange yesterday. I've attached the briefing
document that incorporates my revisions. | moved the precautionary actions out of the
table and into a new section. Let me know if we need to make any other changes or
you'd like to discuss mine.

Thanks-

Lisa

From: DeCair, Sara

Sent: Friday, March 14, 2014 5:11 PM

To: Hernandez-Quinones, Samuel; Christ, Lisa; Ellis, Jerry
Cc: Perrin, Alan; Veal, Lee; Edwards, Jonathan

Subject: Some edits to H20 briefing; due Monday

Sam,

EXx. 5 - Deliberative Process

Once it’s approved over there, send it back to us to distribute as advance reading before
Wednesday’s meeting. Thanks, and see you next week!
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Sara

Sara D. DeCair

http://www.epa.gov/radiation/rert/pags.html

202-343-9108
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To: Lopez-Carbo, Maria[Lopez-Carbo.Maria@epa.govl; Mason, Paula[Mason.Paula@epa.govl

Cc: Christ, Lisa[Christ.Lisa@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Tue 3/18/2014 8:27:45 PM

Subject: Document for Peter's Briefing on 3/19/14 DW PAGs
Grevati-Flynn Briefing PAGs 3-18-2014 SHQ.docx

Thank You

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Christ, Lisa[Christ.Lisa@epa.gov]

From: Lisa Christ

Sent: Mon 3/17/2014 8:12:25 PM

Subject: Drinking Water PAG briefing

Grevatt-Flynn Briefing PAGs sara markup 3-14-2014 LC.docx
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To: Christ, Lisa[Christ.Lisa@epa.govl; Ellis, Jerry[Ellis.Jerry@epa.gov]
From: Hernandez-Quinones, Samuel

Sent: Fri 3/14/2014 7:10:01 PM

Subject: Joint Meeting DW PAG

Grevatt-Flynn Briefing PAGs Feb 2014 Ver 3-14-14.docx

Hi Lisa,

after working with Sarah | made a few changes to the briefing sheet that was originally
prepared for Peter. | think this document more clearly captures the overall idea of what
we are proposing as the approach on the DW PAG. Please see the attached document
and let me know if you have any comments or suggested changes. | will then send any
updated version to Sarah, who is also in the process of getting feedback from her
management.

I will also let you know if we get any comments from ORIA.

Thank You

Sam

Samuel Hernandez Quifiones, P.E.
Environmental Engineer
Environmental Protection Agency
Office of Water

1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735

"USEPA Protecting Human Health and the Environment"
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To: Christ, Lisa[Christ.Lisa@epa.govl; Ellis, Jerry[Ellis.Jerry@epa.gov]
From: Hermnandez-Quinones, Samuel

Sent: Tue 2/11/2014 5:36:18 PM

Subject: RE: Rads PAG briefing for Peter

Grevatt Briefing PAGs Feb 2014 Verd.docx

Revised Paper Attached.

Sam

From: Christ, Lisa

Sent: Tuesday, February 11, 2014 11:54 AM
To: Hernandez-Quinones, Samuel; Ellis, Jerry
Subject: Rads PAG briefing for Peter

We need to get the briefing paper to Maria by 330pm today. Eric asked for a few
revisions, please send me the revised briefing paper as soon as possible so | can
forward to Maria before the deadline.

Thanks-

Lisa

Lisa Christ, Associate Chief

Targeting and Analysis Branch

Office of Ground Water and Drinking Water
USEPA

1200 Pennsylvania Ave NW
Washington, DC 20460-0001
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phone: 202.564.8354
fax: 202.564-3760

Mail Code: 4607M
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To: Christ, Lisa[Christ.Lisa@epa.gov]

Cc: Eliis, Jerry[Ellis.Jerry@epa.gov]

From: Hernandez-Quinones, Samuel

Sent: Thur 2/6/2014 2:33:27 PM

Subject: RE: status of briefing materials for Rads PAG
Grevatt Briefing PAGs Feb 2014 Ver3.docx

Find attached the most recent version of the Briefing paper.

Sam

From: Christ, Lisa

Sent: Tuesday, February 04, 2014 1.00 PM

To: Hernandez-Quinones, Samuel; Ellis, Jerry
Subject: status of briefing materials for Rads PAG

Just wanted to check in on the briefing paper. I'd like to review the briefing paper
tomorrow — have you received comments from ORIA?

If I can, I'll reschedule the briefing for Eric so Jerry can attend. It may be tight given
Peter’s briefing is next week...
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To: Hernandez-Quinones, Samuel[Hernandez.Samuel@epa.gov}

Cc: Christ, Lisa[Christ.Lisa@epa.gov]

From: Ellis, Jerry

Sent: Mon 1/27/2014 10:22:29 PM

Subject: PAG Public comments letters from ORIA

All PAG Comments except Form Letters-10 21 2013 Drinking Water Comment in Highlights.pdf

Hev Sa
ey dam,

Sending back the PAG public comment letters with all of the drinking water related comments
that we will have to answer shown in highlights.

Jerry L. Ellis, Jr.

Physical Scientist

Standards and Risk Management Division
Office of Ground Water and Drinking Water
U.S. Environmental Protection Agency
1200 Pennsylvania Ave. (4607M), N.W.
Washington, D.C. 20460

Phone: 202-564-2766

ED_001057_00006708



Protective Action Guides Manual; Updates: Protective Action Guides and Planning Guidance for
Radiological Incidents (Document ID EPA-HQ-OAR-2007-0268-0001)

Comments submitted by:

Alan Fellman, Ph.D., CHP
Olney, Maryland
Alan.fellman@moellerinc.com

On page 8, the document states “evacuation of a population of 50,000 carries with it a statistical risk of
injury or death from transportation hazards or increased exposure.” This statement ignores the data
from Fukushima, which proves beyond any doubt that wide-scale evacuation causes disease and
fatalities. To date, there are close to 1,000 evacuation related deaths in the population relocated
following the accident at Fukushima, from suicide, heart attacks, and other causes. Depression,
alcoholism, and other infirmities are highly elevated in the evacuated population. EPA ignores this very
real impact on public health.

Section 2.6 on Emergency Response Personnel — EPA establishes a guideline level of 5 rem for
emergency responders and acknowledges that higher doses may be unavoidable and incident
commanders should have flexibility in their application. On page 26, EPA notes “...incident commanders
and other responders need to understand the risk posed by such exposures (in excess of 5 rem) in order
to make informed decisions.” And for doses greater than 5 rem, EPA states that workers should be made
“fully aware of the sub-chronic and chronic risks involved, including numerical estimates of the risk of
delayed health effects.” These comments are embarrassingly naive on several levels. It seems that EPA
has lost sight of the fact that they are addressing emergency response personnel. Who among us can
forget the images of first responders running into the remaining World Trade Center tower in an effort
to save lives after the first tower collapsed? Three days ago, we all watched the video from the Boston
Marathon when, immediately after the explosions, runners and pedestrians were running away from
the blasts as the first responders were running toward the blast locations so that they could assist in any
way possible. Somehow EPA feels that emergency response workers need to focus on numerical
estimates of delayed health effects (which will fall out at a few percent) based on a linear, non-threshold
hypothesis that most scientists acknowledge is not quantitative in the dose range under consideration.

This only serves to further the radiation phobia that is so prevalent among the general public.

Table 2.2 establishes the numeric guidelines which are unchanged from the previous PAG document,
starting with 5 rem for response actions, 10 rem to protect valuable property, and 25 rem for lifesaving.
EPA notes that the 25 rem dose “could increase the risk of stochastic effects, such as the risk of cancer.”
And later states that this guideline should be exceeded “only when the benefits of the action clearly
exceed the associated risks.” The risk to emergency personnel at the 25 rem level, accordingto EPA, is
1.5%, or 15 per 1,000 persons. EPA fails to realize here that they are talking about dose to workers
involved in LIFESAVING operations. Does the New York City fireman run away from the World Trade
Center when his/her risk reached 1.5%? | would argue that anyone who would fail to act in an

emergency to save a life because his personal risk was 1.5% (even if the risk was real, as opposed to a
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hypothetical number based on a widely discredited hypothesis) has no business working as an

emergency responder.

Section 2.7 recommends that where the dose limits for the general public are exceeded (no more than 2
mrem in any one hour and 100 mrem in a year), operations should be conducted “under the controlled
conditions established for occupational exposure.” Unless I’'m mistaken, EPA is recommending
controlled conditions, similar to restricted areas established by radioactive materials licensees at their
facilities, in conditions that might cause a member of the public to receive a dose exceeding 100 mrem
in one year. It's not clear what these “controlled conditions” would consist of, but this would seem to
have the potential to be a colossal waste of resources. What benefit to the public health would result
from such actions? To base policy on the assumption that limited resources are well spent over tens of
mrem is disingenuous at best. Similarly, EPA recommends decisions on decontamination of equipment
and other items based on a criterion of exceeding two times background. What does society gain by
massive decontamination projects for items with two to three times background count rates due to low
level surface contamination following a radiological incident? Should people be without the use of their
cars and trucks for an indeterminate period of time, waiting for these low levels of surface activity to be
removed? Might the resources involved in such efforts be better used elsewhere?

Chapter 3 covers the intermediate phase and establishes recommendations for relocation of the public
when doses would exceed 2 mrem in the first year and 0.5 mrem/year in subsequent years. These
recommendations are offered despite EPA’s acknowledging that relocation is highly disruptive. As noted
above, the Fukushima evacuation has, to date, been responsible for almost 1,000 fatalities in the
approximately 100,000 persons forced to relocate. At 0.5 rem per year (or doses slightly greater than
that), the expected impact on public health isZERQ. Yet EPA would prefer to have people abandon their
homes, businesses, schools, livelihoods, etc. to “protect” them from a 0.5+ rem annual dose? To putin
place recommendations that would lead to similar negative impact on public health, just to save the
population from doses in the neighborhood of 0.5 rem per year is indefensible. If | wasone of those
affected members of the public, | would refuse to evacuate.
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Marcus M. Kessler, M.D., Dr.med. (DE)
DABR®, Radiology (AEKNO), Medicallnformatics (AEKNO)

Clinical Instructor

UAMS Radiation Safety Committee Member

UAMS COM Nuclear Medicine PET ServiceCourse Director
Department of Radiology- Division of NuclearMedicine
University of Arkansas for Medical Sciences

4301 W. Markham St. Slot 556

Little Rock, AR 72205

Date: May 08, 2013

Air and Radiation Docket and Information Center
Environmental Protection Agency

Mail Code: 6102T

1200 Pennsylvania Ave NW.

Washington, DC 20460

Attn: Docket ID No. EPA-HQ-OAR-2007-0268

Abstract: Federal Register of April 15, 2013, (78 FR 22257)(FRL-9707-2)
Federal Register Number: 2013-08666

FR Citation: 78

Start-End Page: 22257 - 22260

Comment Start Date: Apr 15, 2013

Comment Due Date: Jul 15, 2013

Dear Madam, dear Sir,

I respectfully submit the following comments for your review and consideration, which I have based on

my own review of the literature, as well as on in depth discussions with my colleagues.

1) I request that SI-units be exclusively used or that these are at least given the preference (with
Imperial units possibly in parenthesis) throughout the 2013 PAG Manual. Especially Table 2-3 is very

confusing in it’s use of the unit “R”, which is not defined in Appendix B~ Glossary.

Rationale: The National Institute of Standards and Technology (NIST) states that: “...Other units
outside the SI...should be defined in relation to the SI in every document in which they are used; their

continued use is not encouraged.” http://physics.nist.gov/cuu/Units/outside. html . All professional

societies in Nuclear Medicine (Health Physics Society, SNM, etc.) advocate the sole or preferential use

of SI-units.

Continued use of non-SI units contributes to confusion and ambiguity, resulting in significant loss of
3

property (loss of NASA Mars orbiter, http://www.cnn.com/ TECH/space/9909/30/ mars.metric.02/)

and possibly also loss of life given the context of the PAG manual.
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Page 2

2) Request is made to give consideration to revise the recommended dose limit or expand the list
of the stated recommended dose limits within Table 2-2, “Response Workers Guidelines” with further
guidance on their usage, or to elaborate within the table on the scien tific basis/references of deciding for

a very conservative dose limit of 250mSv.

Rationale:

The recommendations of the International Atomic Energy Agency (IAEA), advises on an upper dose

limit of 1000 mSv (100 rem) whole body dose for First Responders for life saving actions (Page 41)

http://www-ns.iaea.org/tech-areas/emergency/iec/frg/publications.asp ;

the National Council on Radiation Protection and Measurements recommends an upper limit of 500

mSv (50 rem) http://www.crepd.org/rdd_handbook/rdd -handbook-forweb.pdf

and the Department of Defense recommends, “...for operations other than war and also based on
mission priorities and risk analysis, military commanders limit Operational Exposure Guidance at levels
to 75 rad (0.75 Gy) and below”. [Note by author: if the 0.75 Gy were secondary to Gamma-radiation, it

would result translate into a dose limit of 750 mSv.]

(Planning guidance response to a nuclear detonation, 2010, Page 55, Developed by the National
Security Staff Interagency Policy Coordination Subcommittee for Preparedness and Response to
Radiological and Nuclear Threats [the EPA was one of the participating agencies who published this

guidance.”] http://www.epa.gov/radiation/docs/er/planning-guidance-for-response-to-nuclear-

detonation-g2-edition-final.pdf))

All the cited dose limits above, are a factor 2-4 higher than those proposed in the new PAG Manual, and
are based on review of the literature. Especially the IAEA dose limit of 1000mSv is very well

documented.

Please also note that the proposed PAG Manual contradicts and fails to elaborate on previously issued
proj I Y

guidance by the EPA, which suggested a dose limit of 500mSv.

(Planning guidance response to a nuclear detonation, 2010, Page 55, Developed by the National
Security Staft Interagency Policy Coordination Subcommittee for Preparedness and Response to
Radiological and Nuclear Threats [the EPA was one of the participating agencies who published this

guidance.] http://www.epa.gov/radiation/docs/er/planning-guidance-for-response-to-nuclear-

detonation-2-edition-final.pdf)
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Page 3

3) If decision is made to refrain from following request #2 above, request is made to give Incident

“ommanders more uil ance on tne suggeste maximum ose in e “Response orKers sui elines”.
C d guid the suggested d the “R Workers Guidel

The proposed PAG Manual states:

raising the lifesaving and valuable property (i.e., necessary for public welfare) emergency worker
guidelines in order to prevent further loss of life and prevent the spread of massive destruction. ...”

with no further guidance in the proposed PAG manual as to what the maximum dose limit should be.

A statement in the PAG Manual, structured along the lines of the following guidance by the DOD,

would likely help Incident Commanders significantly in their decision making:

~

“Whereas military commanders set their Operational Exposure Guidance (OEG) (i.e., dose limits to US
troops) at any level in nuclear war, the risk analysis for extremely high- priority missions, to include
life-saving, yields a maximum OEG of 125 rad (1.25 Gy). For operations other than war and also based
on mission priorities and risk analysis, military commanders limit OEG levels to 75 rad (0.75 Gy) and

below.”

(Planning guidance response to a nuclear detonation, 2010, Page 55, Developed by the National
Security Staff Interagency Policy Coordination Subcommittee for Preparedness and Response to
Radiological and Nuclear Threats [the EPA was one of the participating agencies who published this

guidance.] http://www.epa.gov/radiation/docs/er/planning-guidance-for-response-to-nuclear-

detonation-2-edition-tinal.pdf)

4) Request is made to include easy to read colored tables like the ones used here:

http://ctosnnsa.org/vtra/Instruments/CTOS00038aV1.0910_StayTimeTableRadDoseGuid.pdf

into the PAG Manual, as to increase usability and ease-of-use in the field for Incident Commanders
during ongoing incidents. Note should however be made that the data should be in SI units, as discussed

under #1 above.
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Page 4

5) In regards to the “Response Workers Guidelines”, it is hereby suggested that consideration be

given to quote Median Lethal Dose LD5, LD30 and LD50 values for radiation exposure in the PAG
manual, so that Incident Commanders have concrete guidance on the risk vs. benefit of Ideaving

actions.

Disclaimer: These are my personal opinions and may not retlect the views of my employer. I hawwo

conflicts of interest to declare.

Sincerely,

Signed: MK
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Chapter 4, Section 4.1.1, Transitioning from Intermediate to Late Phase Cleanup — This section states
that the late phase cleanup process proceeds independently of intermediate phase protective action
activities. Whereas this is true of the physical remediation activities it is more efficient if personnel
involved in planning the late phase cleanup coordinate in the planning and execution of the
intermediate phase cleanup as early as practicable to avoid unnecessary duplication in characterization
and to establish a consistent framework for cleanup activities, transportation, and removal of waste.
Recommend adding a statement similar to the above to Section 4.1.1.

Section 4.2.1, Potential Waste Volumes and Existing Waste Disposal Options —The penultimate sentence
of this section discusses supplements to existing waste disposal capacity. Recommend adding
something similar to “establishing a new section or cell to existing commercial or DOE disposal facilities”
as a potential alternative for handling large volumes of waste.
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Comments of DRAFT 2013 PAG Manual-TK mod1.docx

Comments from:

Terry Kraus

Sandia National Laboratories
tdkraus@sandia.gov

Page/Chapter/Section

Comment

4/Chapter 1/Section
1.3.4 and other
places in the
document

Use generic reference for the FRMAC Assessment Manual, don’t reference a
specific edition such as, “DOE 2010a.” I'm not completely sure how the FRMAC
Assessment Manual should be referenced but | recommend changing the
reference to the FRMAC Assessment Manual throughout the PAG Manual to
something like,

“FRMAC Assessment Manual (most current version)” and then listing the
website in the reference section.

The appropriate web site is,
http://www.nv.doe.gov/nationalsecurity/homelandsecurity/frmac/manuals.aspx

4/Chapter 1/Section
1.4

I have found that some radiological assessors are unclear whether or not the
Intermediate Phase includes the dose from the plume.

The 3" bullet in Section 1.4 states that the Intermediate Phase begins “after the
sources and releases have been brought under control (has not necessarily stopped
but is no longer growing)” and also states that the Intermediate Phase “may
overlap the early phase,” Section 2.2 of Chapter 2 states what dose pathways are
included in the early Phase and Section 3.2 of Chapter 3 states what dose
pathways are included in the Intermediate Phase.

Recommend adding a statement to Chapter 3, Section 3.2 that states that the
plume pathways dose (inhalation and external exposure from air submersion) is
generally not included in the Intermediate Phase dose projections. However in the
case of a protracted release that has been brought under control but is still active,
the decision makers should consider working with the radiological assessors to
include the plume pathways dose in the Intermediate Phase dose projections.

13/Chapter 2/Section
2.1 and Global
changes throughout
document

The FRMAC Assessment Manual does not use “dose conversion factors” as used
in the PAG Manual. To avoid confusion of having PAG Manual users trying to
find DCFs in the FRMAC Assessment Manual, recommend the text be changed
as follows:

“Dose calculations for implementing the PAGs are made using the dese

conversion-faetors{DCEs) Dose Parameters (DPs) and Derived Response Level
(DRL) methods referenced in the FRMAC Assessment Manuals (BOE2040a;

b6~

13/Chapter 2/Section
2.2

“Deposited materials can continue to emit beta and gamma radiation as
“groundshine” after the plume has passed causing continued exposure to skin and
internal body organs.”

- Per Keith Eckerman (ORNL), some alpha particles are energetic enough
to penetrate the dead layer of the skin. This may not be very likely for
material deposited on the ground. However to avoid potential
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inconsistencies, recommend rewording as,

“Deposited materials can continue to emit “groundshine” (e.g., beta and gamma
radiation) after the plume has passed causing continued exposure to skin and
internal body organs.”

15/ Chapter 2/Table The header of the first column of Table 2-1 is “Protective Action Response” and

2-1 the header of the first column of Table 2-1 is “Protective Action
Recommendation.” The names of these column names should be consistent.

18/ Chapter Can the discussion of the risks of evacuation be updated with data from

2/Section2.3.3 Hurricane Katrina?

19/ Chapter The FDA recommendations may be clearer to the reader if it was placed in a

2/Section 2.3.4 table.

22/ Chapter 2, | have noticed that many people are confused about the avoidable versus

Section 2.4.1 unavoidable dose concept. The current text does not include the term

“avoidable dose.” The text should state that dose projections for public
protection decisions should be based upon the dose that can be avoided (i.e.,
avoidable dose) by taking some protective action (e.g., evacuation, sheltering).

Recommend adding the following sentence between the 2" and 3™ sentences of
the 1% paragraph of Section 2.4.1 to clarify this issue.

“Public protection decisions should be based upon the dose that can be avoided
(i.e., avoidable dose) by taking some protective action (e.g., evacuation,
sheltering).”

24/ Chapter The term “Dose Conversion Factor (DCF) is used. To avoid confusion with the
2/Section 2.4.3 terminology used in the FRMAC Assessment Manual, recommend the following
changes:

Depending on the exposure pathway, many factors such as ground roughness,
weathering and resuspension may be required to calculate the Dose Parameter
(DP) that converts an environmental measurement into a projected dose over a
given time period (e.g., Early Phase).

“The FRMAC Assessment Manuals {DOE 2010a,®)* provide guidance in
calculating DRLs and DPs BCEs based on the ICRP dosimetry models (ICRP 60
series).

33/ Chapter 2/Key Change the following text as shown below:
Points
“Dose calculations for PAGs are made using the BCE DP and DRL calculation
methods referenced in the FRMAC Assessment Manuals. Emergency response
organizations are encouraged to use the most current, applicable tools and
methods for implementing the PAGs.”
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35/ Chapter Consider adding reference to the FRMAC Assessment Manual as follows:
3/Section 3.3
“In most scenarios, relocation decisions will be based on doses from whole-body
and internal exposure from inhalation of resuspended contamination. Food and
milk ingestion dose should be considered separately with decisions based on the
FDA PAGs.” The FRMAC Assessment Manual provides guidance in calculating
Ingestion Derived Response Levels that indicate the levels of deposited
radioactive materials that may result in food exceeding the FDA PAGs.”

40/ Chapter Recommend the following change to the first sentence of Section 3.4.2,
3/Section3.4.2 “The FRMAC Assessment Manuals provide detailed guidance for dose projection
and calculating DRLs and BEEsDPs (DOE 20104, b).”

40/ Chapter Near the end of the 2™ paragraph of Section 3.4.2 the discussion of the
3/Section 3.4.2 Strontium-90 RDD infers the need for a skin dose PAG. The PAG Manual no
longer has a skin PAG. I'm not sure what the correct solution is but, there seems
to be a disconnect here.

46/ Chapter The paragraph that starts, “As part of the U.S. response...” seems to be out of
3/Section 3.7.2 context and doesn’t really belong in the PAG Manual.

However, if you choose to keep this paragraph, the following statement may be
misstated.

“DOE’s Argonne National Laboratory scientists utilized the RESRAD-RDD tool and
hand calculations to approximate the NPP radionuclides.”

1 don’t believe RESRAD —RDD was used “to approximate the NPP radionuclides.”
Wasn’t RESRAD-RDD used to estimate the dose from the NPP radionuclides from
various activities?

48-49/ Chapter Recommend not including graphs and tables of specific data unless the text
3/Section 3.8 makes clear that these are examples. Including graphs and tables tends to lock
this data and the readers think that it is always appropriate. The fact is the these
data points are frequently updated by changes in dose coefficients, various
factors and methods, and this will likely make these graphs and tables quickly
obsolete.
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John R, Kasich, Governor
OHIO DEPARTMENT Thomas P. Charles, Director

OF PUBLIC SAFETY TS 5
Administration Nancy J. Dragani
EPUCATION * SERVICE r PROTECTION Bureau of Motor Vehicles Executive Director
Emergency Management Agency
Emergency Medical Services
Office of Criminal Justice Services
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Emergency Management Agency
2855 West Dublin-Granville Road

LI B 2 I I )

Ohio Homeland Security Columbus, Ohic 43235-2208
Ohio investigative Unit (614) 889-7150
Ohio State Highway Patrol www.ema.ohio.gov

TO: United States Environmental Protection Agency

l/)(, 2
FROM:  Michael L. Bear, Radiological Branch Chief, Ohio Emergency Management Agen’c&y‘i{>
CC: Utility Radiological Safety Board of Ohio
Utility Radiological Safety Board of Ohio Working Group
DATE:  June 24, 2013
RE: Comments on Protective Actions Guidance Manual (Docket 1D No. EPA-HQ-OAR-2007-0268)

Per the Federal Register announcement of April 15, 2013 I am submitting comments on the revisions
to the Protective Action Guidance Manual on behalf of my agency.

e On page 41 the PAG manual refers the reader to the 1992 PAG Manual to see calculations
related to the calculation of the ingestion phase limits of 2 REM for the first year limit and 05
REM for subsequent years. Adding these calculations to the new PAG Manual as an attachment
or appendix would capture the related information in a single place for ease of use.

¢ On page 42 the PAG Manual states that radionuclide limits have been determined under the Safe
Water Drinking Act (SWDA). Including the applicable portions of the SWDA in an appendix or
attachment would be helpful to the reader.

The EPA should also reconsider the decision not to develop a PAG specifically for drinking
water. While the standards laid out in the SDWA and the National Primary Drinking Water
Regulations (NPDWR) for Radionuclides may be appropriate for a lifetime exposure
calculations, they aren’t easily adaptable to emergency situations. The contention that alternate
sources of clean water can be obtained and shipped to an area assumes the infrastructure around
the affected area is intact. The Fukushima accident demonstrated that areas affected by the
radiological emergency could suffer severe infrastructure challenges and that outside sources of
water and supplies may not be available. In order to cover all contingencies it would be prudent
to have a drinking water PAG developed so we can advise people who only have contaminated
drinking water available.

The focus of the water discussion in the PAG manual is on public water systems. Is this because
the EPA does not have jurisdiction over private water sources? If a different federal agency has
responsibility for private water sources, have they developed a PAG that could be applied to
public water systems if EPA does not develop a drinking water PAG?

Mission Statement
“to save lives, reduce injuries and economic loss, to administer Ohio’s motor vehicle laws and to preserve the safety
and well being of all citizens with the most cost-effective and service-oriented methods available.”
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Ohio Department of Public Safety
Page 2

e Section 4.6.1 on page 55 provides an example of the late phase following an incident based on a
radiological dispersal device (RDD) scenario. This scenario assumes the federal government will
be the source of funds for the recovery effort. An example based on a nuclear power accident
with a discussion of the fiscal roles played by the utility, American Nuclear Insurers (ANI), and
the federal government would be helpful.

¢ Page 58 of the PAG manual discusses the establishment of technical and stakeholder working

groups to advise/concur with proposed clean-up actions. Assuming a nuclear power plant
accident, does the guidance envision including utility representatives in these working groups?
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Updates to Protective Action Guides Manual:
Protective Action Guides (PAGs) and

Planning Guidance for Radiological Incidents
[EPA-HQ-OAR-2007-0268; FRL-9707-2]

Comments from the Health Physics Society
June 22, 2013

General Comments

The Health Physics Society is pleased to see the publication of the updated Protective Action Guides
(PAG) Manual as it applies to different types of radiation emergencies, including acts of terrorism. This
long-awaited update to the 1992 version is thorough and clear. The document will be helpful to
emergency planners and will be helpful in radiation emergency drills and exercises. The updated
dosimetry to ICRP 60, references to the 2009 DOE Operational Guidelines, and the discussion of various
waste disposal options all represent useful updates.

The Society would like to highlight two particular issues for improvement.

Second, the PAG Manual uses the outdated traditional radiation units to communicate the PAGs, and
international units are given in parentheses. The Society supports the exclusive use of the International
System of Units (SI Units) to express radiological quantities. In fact, the National Institute of Standards
and Technology (NIST) continues to strongly discourage the use of the old radiological units in the
United States. > All international organizations and many U.S. organizations such as the National Council
on Radiation Protection and Measurements (NCRP) have stopped using the outdated units. Of
particular interest, most print and television media in the United States, reporting on the 2011 disaster
in Japan, used the current international system of units in their reporting. In case of a radiation
emergency in the United States, communication with the public and our international partners and the
media will already be challenging. The continued use of outdated units to express radiological

L HPS Position Statement 025, “Exclusive Use of Sl Units to Express Radiological Quantities,” (Feb 2012).
http://hps.org/documents/Slunits ps025-0.pdf

% National Institute of Standards and Tech nology. Metric system of measurement: Interpretation of the
International System of Units for the United States. Federal Register 63:40334-40340; 1998.

National Institute of Standards and Technology. The International System of Units (Sl). Gaithersburg, MD: National
Institute of Standards and Technology; Special Publication 330; 2008a.

National Institute of Standards and Technology. Guide for the use of the International System of Units (SI).
Gaithersburg, MD: National Institute of Standards and Technology; Special Publication 811; 2008b.
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guantities can have significant repercussions with regard to communication and effective response to
radiation emergencies.

The Environmental Protection Agency can use the updated PAG Manual as an opportunity to help our
country make the inevitable transition to exclusive use of Sl units for radiological quantities. Ata
minimum, the standard international units should be given first with the outdated units in parentheses.

Scope - Even though the following points are already stated in the document, it would be helpful to
highlight them to avoid misunderstanding or misrepresentation of the PAGs:

¢ PAGs are for use only in emergencies.
¢ PAGs are not legal radiation limits, and do not supersede any environmental laws or regulations.
¢ PAG recommendations do not represent the boundary between safe and unsafe conditions.

Section 2.3.2 — In the bulleted list describing when it is appropriate to shelter-in-place, include the IND
incident.

Section 2.3.3 — This section is titled “Considerations for Evacuation and Sheltering in Place” and yet all
but the last paragraph is about evacuation. The last paragraph talks about effectiveness of structures
as shelters but only as it relates to using them as collection points during evacuation. The title of this
section should be revised to “Considerations for Evacuation.” Another section titled “Considerations for
Sheltering In Place” would be helpful to discuss the importance of sheltering particularly for an IND
incident. It would also be helpful in that new section to include more discussion related to Figure 2-1.

Section 2.4.2 — This section emphasizes an incident at a fixed facility. The section could benefit from an
expanded discussion to include RDD and IND scenarios.

Section 2.7 — In the last paragraph of this section, it would be helpful to leave some allowance for
incidents such as an IND incident when there is a large number of injuries and saving lives or limbs take
precedence over contamination issues. Ambulances and other equipment may have to be used
although they are contaminated above twice background.

Table 3-1 — While the PAG (Projected Dose) entry in the first row is clear, the entry for the second row
<2 rem (20 mSv) does not specify if it is for the first year, the second year, or life-time?

Table 3-1 — A footnote a makes a reference to Section 3.7 to address why these PAGs may not provide
adequate protection from some long-lived radionuclides. However, this point is not clear on Section 3.7.

v
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Section 3.7 — Reentry during Intermediate Phase - it would be helpful to mention that stakeholders
should be involved in reentry decisions, whenever they occur.

Section 4.1.6. b) The third paragraph states: “Preliminary remediation activities during the intermediate phase-
such as emergency removal, decontamination, resumption of basic infrastructure function and some return to
normalcy in accordance with intermediate phase PAGs — should not be delayed for the final site remediation
decisions.” We agree on the importance of this principle, and believe that it will help in the recovery of
local communities and their economy. It would help to highlight this as a Key Point for Chapter 4.

*73 FR 45029 - Planning Guidance for Protection and Recovery Following Radiological Dispersal Device (RDD) and
Improvised Nuclear Device (IND) Incidents, August 1, 2008.
http://ogems.energy.gov/73fr45029.pdf
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July 5, 2013

Air and Radiation Docket and Information Center
Environmental Protection Agency

Mail Code: 6102T

1200 Pennsylvania Avenue, NW

Washington, DC 20460

Re: Docket ID No. EPA-HQ-OAR-2007-0268
Dear Sir or Madam:

We are writing on behalf of the American Thyroid Association (ATA) in response
to your request for comments (Fed Reg 78 FR 22257, 04/15/2013) regarding the
EPA’s Protective Action Guides (PAG) Manual; Updates: Protective Action
Guides and Planning Guidance for Radiological Incidents. The ATA represents
the largest and most established group of physicians dedicated to the study of the
thyroid gland and its disorders. The leading worldwide organization dedicated to
the advancement, understanding, prevention, diagnosis, and treatment of thyroid
disorders and thyroid cancer, the ATA is an international individual membership
organization with over 1,600 members from 43 countries around the world.

There are two concerns related to potassium iodide (KI) that we are believe are
important and not sufficiently addressed in the current draft of the PAG manual.
KI is a safe and effective protective measure against the harmful thyroidal effects
of radioactive iodine release.

1. The ATA favors KI predistribution so that KI would be immediately available
in the event of a nuclear accident. Sections 2.3.4 and 2.3.5 of the PAG manual
should be amended to include the option of predistribution to facilitate timely KI

_

2. We would note that the 2004 National Academies of Science report (National
Research Council of the National Academies. Distribution and Administration of
Potassium Jodide in the Event of a Nuclear Incident. Washington, DC: The
National Academies Press, 2004) discussed KI distribution strategies in detail and

is an important reference to cite.

John C. Morris, 111, MD
Secretary/COO, ATA

Sincerely,

_@‘“’& ﬂ%’

Bryan R. Haugen, MD
President, ATA

Angela M. Leung, MD
Chair, ATA Public Health

Elizabeth N. Pearce, MD
Board Liaison, ATA Public

Committee Health Committee
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PILGRIM WATCH COMMENT PAG MANUAL (MARCH 2013) DRAFT FOR
INTERIM USE AND PUBLIC COMMENT [Docket ID No. EPA-HQ-OAR-2007-0268]

July 9, 2013

I INTRODUCTION
EPA’s Draft PAG provides radiological protection criteria (PAGs and protective actions)
for application to all incidents that would require consideration of protective actions, with the

exception of nuclear war.

The PAG says that the “PAGs are not legally binding regulations or standards and do not
supersede any environmental laws.” However state and local responders treat the Manual as the

Gospel and this should be recognized.

The Draft PAG Manual should make clear, but does not, what specific regulations or
standards require beside the PAG Manual Guidance. A simple table should be included in the
final document laying out side by side the PAGs and all other pertinent standards, as opposed to

only footnotes providing links to those standards, as in the draft.

The PAG Man ual divides into three sections: Early Phase Protective Action Guides;
Intermediate Phase Protective Action Guides; and Late Phase Protective Action Guides. EPA’s
draft largely provides simply a broad -brushed description of radiological emergency plans at
each stage; and not enough attention is given to what the plans should be in order to reflect
lessons learned from Fukushima and to protect public health and the environment. The EPA

Draft Manual guidance is inadequate in the following areas.

Meteorological plume modeling, real -time offsite radiological air monitors,
environmental sampling

e Dose Guidance

e Potassium Iodide

e (Cleanup

ED_001057_00006709



IL METEOROLOGICAL PLUME MODELING; REAL-TIME OFFSITE
RADIATION/METEOROLOGICAL AIR MONITORING STATIONS;
ENVIRONMENTAL SAMPLING - EARLY, INTERMEDIATE, LATE
PHASE PROTECTIVE ACTION GUIDANCE

The PAG Manual provides radiological protection criteria for application to all incidents

that would require consideration of protective actions.  In order to make the correct protective

action call

assess what areas require cleanup and population relocation requires:

s advanced and site-appropriate meteorological plume models;

o the availability of real -time meteorolo gical/radiological monitors located in the near
and far field; and

e Timely and reliable environmental monitoring.

The PAG Draft Manual does not, as it should provide proper specific guidance in these three

arcas.

. Meteorological Plume Modeling- Outdated Gaussian Model v. Advanced Variable Models

The EPA Draft PAG missed the opportunity to plainly state that advanced meteorological
models'should be used. The draft dances around the issue but never comes straight out with a

definite recommendation, as it should in the final PAG Manual.

a. Today, the out -dated straight-line Gaussian plume is used by licensees and federal/state

emergency planners. It will not provide the information required to make correct protective
action decisions. The Gaussian plume model assumes that a release d radioactive plume travels in
a steady -state straight-line, i.e., the plume functions much like a beam from a flashlight. The
choice of a straight -line Gaussian plume rather than a variable trajectory model drastically
reduces, to a wedge, the size of th e area that might potentially be impacted by a release. It has
been known by government and independent agencies for a long time that the assumption of a

steady-state, straight -line plume is inappropriate when complex inhomogeneous wind flow

! See Draft PAG at, fr example pgs., 13,21,22,23,24,37,40
2
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patterns happen to be prevailing in the affected region — such as in hilly and mountainous terrain,

along rivers that channel the plume and along ¥

here, for example, the sea

breeze effect occurs.

Sea breeze : There is a misconception that the sea b reeze is generally a highly beneficial
nhanatmnnan that digrnpraag an A Ailvtag tha nhima cancantrotinn and tharalha Tacoarg tha neniantad
Pllb 1ULLIC11ULE t1idt Ulbyblbba Al GIHIUuiLD v PIUUJL LUlLiLLIili aiivli iU Ll bU_y IUWLULD LiL leJb\/lbU

doses downwind from the release point. However, if the same meteorological conditions (strong
solar insolation, low synoptic-scale winds) that are conducive to the formation of sea breezes at a
coastal site occurred at a non coastal location, the resulting vertical thermals developing over a
pollution source would carry contaminants aloft. In contrast, at a coastal site, th e sea breeze
draws contaminants downward across the land and inland subjecting the population to larger

doses and at greater distance.

Behavior Plumes over

"2 Also Planning should, but does not, reflect understanding of the

flow of air over and arou nd large bodies of water. As an example at Pilgrim, located on New
England’s Coastline, winds 1nitially headed out to sea will remain tightly concentrated due to
reduced turbulence over water until the winds blow the puffs back over land. * This can lead to
hot spots of radioactivity in unexpected places — beyond 10 miles that should be instructed and

prepared to take protective actions.

Meteorological Modeling: Government and Independent Studies

EPA has been a leader in advanced  meteorological studies. Al so other government and
independent studies support that a straight line Gaussian plume model cannot account for the
effects of complex terrain on the dispersion of pollutants from a source. Therefore the final EPA

PAG should make this clear — not simply ignore or skirt the issue.

2 Zager M, Tjernstrom M, Angevine W. 2004, New England coastal boundary layer modelin g. In: AMS 16 h
Symposium on boundary Layers and Turbulence, August 2004, Portland, Maine. Angevine WM. Tjemstrom M,
Senff CJ, White AB. 2004. Coastal Boundary layer Transport of urban pollution in New England In: 16th
Symposium of boundary layers and tur  bulence Portland, Maine, 13 ™ Symposium on Turbulence and diffusion,
August 2004, Portland, Maine. Angevine WM. Tjernstrom M, Zager M. 2006. Modeling of the Coastal Boundary
Layer and Pollutant Transport in New England, J. of Appl. Meteorol. & Climatol. 4 5: 137-154. Scire JS, Strimaitis
DG, Yamatino RJ. 2000 A User’s Guide for the CALPUFF Dispersion Model (Version 5). Concord MA: Earth
Tech, Inc.
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EPA

EPA recognized the need for complex models. For example: EPA’s 2005 Guideline on
Air Quality Models says in Section 7.2.8 Inhomogenous Local Winds that,

In very rugged hilly or mountainous terrain, along coastlines, or near large land use

PR Ale s oyt o o o ~ac o

variations, the characterization of the winds is a balance of various forces, such that
the assumptions of steady -state straight line transport both in time and space are
iappropriate. (Fed. Reg., 11/09/05).

EPA goes on to say that, “In s pecial cases described, refined trajectory air quality models
can be applied in a case-by-case basis for air quality estimates for such complex non -steady-state
meteorological conditions.” This EPA Guideline also references an EPA 2000 report,
Meteorological Monitoring Guidance for Regulatory Model Applications, =~ EPA-454/R-99-005,
February 2000. Section 3.4 of this Guidance for coastal locations, discusses the need for
multiple inland meteorological monitoring sites, with the monitored parameters dictated by the

data input needs of particular air quality models.

Most important, EPA's November 2005 Modeling Guideline (Appendix A to Appendix
W) lists EPA's "preferred models” and the use of straight line Gaussian plume model, called
ATMOS, is not listed. Secti ons 6.1 and 6.2.3 discuss that the Gaussian model is not capable of
modeling beyond 50 km (32 miles) and the basis for EPA to recommend CALPUFF, a non -

straight line model.’?
NRC

Since the 1970s, the USNRC too has historically documented advanced modeling
technique concepts and potential need for multiple meteorological towers — appropriately located
in offsite communities, especially in coastal site regions. But ignored implementing its’ own

advice.

3 http://www.epa.gov/scram001/cuidance/cuide/appw 05.pdf
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In 2009, the NRC made a presentation to the National Radiological Emergency Planning
Conference;* and although it was focused on emergency planning, the content is equally relevant
to meteorological modeling for consequence analysis. The presentation concluded that the
straight-line Gaussian plume models cannot acc urately predict dispersion in a complex terrain
and are therefore scientifically defective for that purpose [full presentation is available at
ML091050226, ML091050257, and ML091050269 (page references used here refer to the
portion attached, Part 2, ML091050257). Exhibit 19

Most reactors, if not all, are located in complex terrains , including Pilgrim . In the
presentation, NRC said that the “most limiting aspect” of the basic Gaussian Model, is its
“inability to evaluate spatial and temporal differences in model inputs” [Slide 28]. Spatial refers
to the ability to represent impacts on the plume after releases from the site e.g., plume bending to
follow a river valley or sea breeze circulation. Temporal refers to the ability of the model to

reflect data changes over time, ¢.g., change in release rate and meteorology [Slide 4].

Because the basic Gaussian model is non  -spatial, it cannot account for the effect of
terrain on the trajectory of the plume — that is, the plume is assumed to travel in a straight line
regardless of the surrounding terrain. Therefore, it cannot, for example, “‘curve’ a plume around
mountains or follow a river valley.” NRC 2009 Presentation, Slide 33.  Entergy acknowledges
that within 50-miles from Pilgrim there are hills and river valleys . Further it cannot account for
transport and diffusion in coastal sites subject to the sea breeze. Sea breeze also applies to any
other large bodies of water. The sea breeze causes the plume to change direction caused by
differences in temperature of th ¢ air above the water versus that above the land after sunrise. If
the regional wind flow is light, a circulation will be established between the two air masses. At
night, the land cools faster, and a reverse circulation (weak) may occur [Slide 43]. Turbul  ence

causes the plume to be drawn to ground level [Slide 44].

The presentation goes on to say that, “Additional meteorological towers may be

necessary to adequately model sea breeze sites” [Slide 40].

* What’s in the Black Box Known as Emergency Dose Assessment (ML091050226), 2. Dispersion (ML091050257),
3. Dose Calculation (ML091050269), 2009 National Radiological Emergency Planning Conference, Stephen F.
LaVie
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Significantly, the NRC 2009 Presentation then discussed the methods of more advanced
models that can address terrain impact on plume transport, including models in which emissions
from a source are released as a series of puffs, each of which can be carried separately by the
wind, (NRC 2009 Presentation Slides 35, 36). This modeling method is similar to CALPUFF.
Licensees are not required, however, to use these models in order to more accurately predict
where the plume will travel to base cither consequence analyses or protective action

recommendations.

The NRC recognized as early as 1977 that complex terrain presented special problems
that a model must address if the air dispersion analysis is to be accurate.  ° For example: NRC,
Regulatory Guide 1.111, Methods for Estimating Atmospheric Transport and Dispersion of
Gaseous Lffluents in Routine Releases from Light -Water-Cooled Reactors (July 1977) (Draft for
Comment) says that, “Geographic features such as hills, valleys, and large bodies of water
greatly influence dispersion and airflow patterns. Surface roughness , including vegetative cover,

affects the degree of turbulent mixing.” (Emphasis added).

This is not new information; knowledge of the inappropriateness of straight-line Gaussian

plume in at complex sites goes back a long way within NRC. For example:

1972: NRC Regulatory Guide 123 (Safety Guide 23) On Site Meteorological Programs 1972,
states that, "at some sites, due to complex flow patterns in non -uniform terrain, additional wind

and temperature instrumentation and more comprehensive programs may be necessary.”

1977: NRC began to question the feasibility of using straight line Gaussian plume models for
complex terrain. See U.S.NRC, 1977, Draft for Comment Reg. Guide 1.111 at 1c (pages 1.111 -9
to 1.111-10)

1983: In January 1983, NRC Guidance [ NUREG-0737, Supplement 1 “Clarification of TMI
Action Plan Requirements," January 1983  Regulatory Guide 1.97 - Application to Emergency
Response Facilities; 6.1 Requirements], suggested that changes in on  -site meteorological
monitoring systems would be warranted ift  hey have not provided a reliable indication of

monitoring conditions that are representative within the 10-mile plume exposure EPZ.

* Ibid
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1996: The NRC acknowledged the inadequacy of simple straight -line Gaussian plume models to
predict air transport and disper sion of a pollutant released from a source in a complex terrain
when it issued RTM  -96, Response Technical Manual, which contains simple methods for
estimating possible consequences of various radiological accidents. In the glossary of that
document, the NR C’s definition of “Gaussian plume dispersion model” states that such models
have important limitations, including the inability to “deal well with complex terrain.”

NUREG/BR-0150, Vol.1 Rev.4, Section Q; ADAMS Accession Number ML062560259,

2004: A NRC rese arch paper, Comparison of Average Transport and Dispersion Among a
Gaussian, A Two- Dimensional and a Three -Dimensional Model, Lawrence Livermore National
Laboratory, October, 2004 at 2. (“Livermore Report”) had an important caveat added to the
Report’s summary about the scientific reliability of the use of a straight -line Gaussian model in

complex terrains:

... [T]his study was performed in an area with smooth or favorable terrain and
persistent winds although with structure in the form of low -level nocturnal jets and
severe storms. In regions with  complex terrain , particularly if the surface wind
direction changes with height,  caution should be used.  Livermore Report at 72

(Emphasis added)

2005: In December, 2005, as part of a cooperative program betwe  en the governments of the
United States and Russia to improve the safety of nuclear power plants designed and built by the
former Soviet Union, the NRC issued a Procedures Guide for a Probabilistic Risk, related to a
Russian Nuclear Power Station. The Guid e, prepared by the Brookhaven National Laboratory
and NRC staff, explained that atmospheric transport of released material is carried out assuming
Gaussian plume dispersion, which is “generally valid for flat terrain.” However, the Guide the
caveat that in  “specific cases of plant location, such as, for example, a mountainous area or a
valley, more detailed dispersion models may have to be considered.” Kalinin VVER -1000
Nuclear power Station Unit 1 PRA, Procedures Guide for a Probabilistic Risk Assessment,
NUREG/CR- 6572, Rev. 1 at3 -114; excerpt attached as Exhibit 8, full report available at

http://www.nrc.gov/reading-rm/doc-collections/nuregs/contract/cr6572 . Exhibit 20
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2007: NRC revised their Regulatory Guide 1.23, Meteorological Monitoring Programs for
Nuclear Power Plants. On page 11, the section entitled Special Considerations for Complex
Terrain Sites says that, “At some sites, because of complex flow patterns in nonuni form terrain,
additional wind and temperature instrumentation and more comprehensive programs may be
necessary. For example, the representation of circulation for a hill-valley complex or a site near a
large body of water may need additional measuring poin  ts to determine airflow patterns and
spatial variations of atmospheric stability. Occasionally, the unique diffusion characteristics of a
particular site may also warrant the use of special meteorological instrumentation and/or studies.
The plant’s operational meteorological monitoring program should provide an adequate basis for
atmospheric transport and diffusion estimates within the plume exposure emergency planning

zone [i.e., within approximately 16 kilometers” (10 miles)].®

These excerpts from Regula tory Guide 1.23 demonstrate that the NRC recognizes there
are certain sites, such as those located in coastal areas, like Pilgrim, that multiple meteorological
data input sources are needed for appropriate air dispersion modeling. Not simply one or two
meteorological towers onsite. Since the straight  -line Gaussian plume model is incapable of
handling complex flow patterns and meteorological data input from multiple locations,
Regulatory Guide 1.23 demonstrates NRC’s recognition that it should not be used at any site

with complex terrain.

DOE

DOE, too, recognizes the limitations of the straight -line Gaussian plume model. They say for
example that Gaussian models are inherently flat-earth models, and perform best over regions of
transport where there is minima 1 variation in terrain. Because of this, there is inherent
conservatism (and simplicity) if the environs have a significant nearby buildings, tall vegetation,

or grade variations not taken into account in the dispersion parameterization.’

¢ For example, if the comparison of the primary and supplemental meteorological systems indicates convergence in
a lake breeze setting, then a “keyhole” protective action recommendation (e.g., evacuating a 2-mile radius)
7 the MACCS2 Guidance Report June 2004 Final Report, page 3-8:3.2 Phenomenological Regimes of Applicability

8
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National Research Council

Tracking and Predicting The Atmospheric Dispersion of Hazardous Material Releases

Implications for Homeland Security , Committee on the Atmospheric Dispersion of Hazardous

Material Releases Board on Atmospheric Sciences and Climate Division on Ea rth and Life
Studies, National Research Council of the National Academies, 2003. The report discusses how
the analytical Gaussian models were used in the 1960s and tested against limited field

experiments in flat terrain areas performed in earlier decades.

In the 1970s the US passed the Clean Air Act which required the use of dispersion
models to estimate the air quality impacts of emissions sources for comparison to regulatory
limits. This resulted in the development and testing of advanced models for app lications in
complex terrain settings such as in mountainous or coastal areas. In the 1980s, further advances
were made with Lagrangian puff models and with Eulerian grid models. Gaussian models moved
beyond the simple use of sets of dispersion coefficients to incorporate Monin-Obukhov and other
boundary layer similarity measures which are the basis of contemporary EPA models used for
both short range and long range transport applications. Helped enormously by advances in
computer technologies, in the 1990 s, significant advances were made in numerical weather
prediction models and also further improve dispersion models through the incorporation of field
experiment results and improved boundary layer parameterization. The decade starting with the
year 2000 has seen improved resolution of meteorological models such as MM5 and the routine
linkage of meteorological models with transport and dispersion models as exemplified by the
real time forecasts of detailed fine grid weather conditions available to the publi ¢ at Olympic
events. Computational Fluid Dynamics (CFD) models which involve very fine grid numerical
simulations of turbulence and fluid flow began to see applications in atmospheric dispersion
studies. The next decade will see routine application of CFD techniques to complex flows

associated with emergency response needs.

The nuclear industry does not show evidence of keeping up with these technological
advances. For use in modeling air quality concentrations, the NRC uses straight  -line Gaussian
dispersion algorithms that date back to the 1960s. EPA should, but does not, advocate in the draft
keeping up with these technological advances. Complex flow situations such as those associated

with flow around high terrain features or that would incorporate seab reeze circulations are not

9
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simulated. For emergency response applications, the EPA, unlike NRC, should be advocate of

advanced modeling to be installed at nuclear power plants.
Atmospheric Scientists & Meteorologists

For over three decades atmospheric sci entists and meteorologists have been identifying
problems in the use of models similar to ATMOS for such settings. Example: Steven R. Hanna,
Gary A. Briggs, Rayford P. Hosker, Jr., National Oceanic and Atmospheric Administration,
Atmospheric Turbulence an d Diffusion Laboratory,  Handbook on Atmospheric Diffusion
(1982)).

The mability of a simple Gaussian plume model to accurately predict air transport and
dispersion in complex terrains is such a basic flaw that it is discussed in a textbook for a college -
level introductory course in environmental science and engineering (Steven R. Hanna, Gary A.
Briggs, Rayford P. Hosker, Jr., National Oceanic and Atmospheric Administration, Atmospheric
Turbulence and Diffusion Laboratory, Handbook on Atmospheric Diffusion (1982)). (Chapter 13
authored by William J. Moroz). In listing the assumptions that are made to develop a simple

straight line Gaussian plume model, the textbook warns that:

The equation is to be used over relatively flat, homogeneous terrain. It should not be used
routinely in coastal or mountainous areas, in any area where building profiles are highly
irregular, or where the plume travels over warm bare soil and then over colder snow or ice

covered surfaces

B. Real-Time Offsite Radiation/Meteorological Air Monitoring Stations
The EPA Final PAG needs to emphasize in clear language the need for robust real -time
monitoring data to help address the question of what was emitted, over what timeframe, where it
went thereafter, and what did it do or not do to the surrounding public. The importance is

threefold:

(1) Fore-casting (ahead of time, as a tool for emergency planning tool for pre-planning). Where
would a plume likely go under various typical weather regimes, and what and where could be the

resultant concentrations/potential doses?

10
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(2) Now-casting (during a radiological emergency). Where is the plume actually going, and
what are the resultant concentrations/potential doses - for making appropriate recommendations

(i.e., evacuate or shelter in place)?

(3) Hind-casting (the post -radiological emergency timeframe) — Combining meteorological
modeling with expanded meteorological/radiological data to provide for more accurate/realistic
dose estimates can help with disaster recovery, clean  -up, litigation resolution, and short -term

acute and long-term epidemiological health studies.

Multiple Meteorological Towers Importance Recognized Since the 1970°s

Since the 1970s, the USNRC has historically documented all the advanced modeling
technique concepts and pote ntial need for multiple meteorological towers especially in coastal
regions. NRC Regulatory Guide 123 (Safety Guide 23) On Site Meteorological Programs 1972,
states that, "at some sites, due to complex flow patterns in non -uniform terrain, additional win d
and temperature instrumentation and more comprehensive programs may be necessary]; and an
EPA 2000 report, Meteorological Monitoring Guidance for Regulatory Model Applications
EPA-454/R-99-005, February 2000, Sec 3.4 points to the need for multiple inla ~ nd

meteorological monitoring sites. See also Raynor, G.S.P. Michael, and S. SethuRaman, 1979,
Recommendations for Meteorological Measurement Programs and Atmospheric Diffusion

Prediction Methods for Use at Coastal Nuclear Reactor Sites. NUREG/CR-0936.

C. Environmental Sampling/Monitoring

The Draft PAG recognizes that dose projections are useful for initiating protective actions in
the early phase but there is uncertainty prior to confirmatory field measurements because of
unknown factors affecting environmental pathways, inadequacies of modeling and uncertainty in
the data for release terms. (Draft, pg., 22) However what is not acknowledged are the limits of
field measurements due to lack of funds and sufficient staff to perform the field measurements in
a timely manner. Also the PAG does not indicate specifics such as how deep in the soil samples
should be taken nor how often the samples should be repeated in the same area to account for

resuspension or aqueous discharges and runoff.

11
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III.  PLANNING GUIDANCE AND PAGS (DRAFT, PG.,7)

Decisions regarding protective actions depend on dose response guidance. Whether the
dose-response guidance is based on the best science on radiation health effects available today
will determine whether the protective actions are protective of human health. Unfortunately the
Draft PAGS are based on old science and out-of-date meaning the public will be harmed

unnecessarily not protected.

Pilgrim Watch incorporates herein the testimony in full presented by Dr. Daniel Hirsch,
Committee to Bridge the Gap, California. Highl ights of what is wrong with the PAGS and how
EPA is abdicating its responsibility to protect public health include, for example:

1. EPA climinates the existing requirements from the 1992 PAGs triggering evacuation
when thyroid or skin doses exceed specified limits.

2. EPA eliminates the existing relocation limit of 5 rem cumulative dose over 50 years,
saying it might conflict with their long -term cleanup approach, which in the new
associated guidance from NCRP would allow cumulative 50  -year doses of 100 rem,

twenty-fold higher. Even thirty years exposure at the 2 rem/year figure would, by EPA's

own official risk estimates. result in an excess cancer in every eighth person exposed

b3

orders of magnitude higher risk than EPA has ever considered acceptable.

3. EPA incorrectly argues that relaxed long-term standard is somehow justified because the
public’s exposure will not be for 70 years. But this is a disingenuous argument. The core
of the long-term cleanup part of the PAGs is setting a very high permissible annual dose
that one would be allowed to get for a whole lifetime (indeed, the standard 70 year
lifetime assumption) without the government having to cleanup at all. The one-year

exposure is for the intermediate phase; the long-term phase is forever, and that is what is

so troubling about relaxing long-term cleanup standards.

12
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bama Drinking Water PAG proposals vs, Existing £PA Safe Drinking Water Lavels and Bush Administration PAG Proposal
units = Bg/L
Obama Obama Obama
EPA Safe Obama Pr Prop Prop d ok
Dirinkdng Proposed Drinking Drinking Drinking Proposed
Whaber St Drinking  Water PAG Water PAG Water Drinking
Miaxivnm Bush

: Water Page Alternative Alternative Alernative Water
Contaminen  Proposed  Alternative I 11 {EPA 1Y {EPA

IV {EPA  Alterpative V
t Linait Drinking {EPA 2013 2013 PAG 2013 PAG fn 2013 PAGfn  (EPA 2013
Radionuclide [{, =W Water PAG fn 26} fn 25) 27} 24a) PAG fn 24b}
Iodine-131 111 314 314 3000 170 pis) 300
Strontium-90 3296 245 246 200 160 pitl
Cesium-137 74 503 503 2000 1200 10
Plutonium-23% {1555 27 27 50 2

2 1

Factors by Which Obama Drinking Water PAG Proposals Would Excesd Existing EFA Safe Drinking Water Levels

Obama Obama Obama
Obama Proposed Proposed Proposed Obama
Proposed Drinking Drinking Drinking Proposed
Drinking Water PAG  Water PAG Water Drinking
Bush Water Page Alternative Alternative Alternative Water
Proposed Alternativel II(EPA III (EPA IV (EPA  Alternative V
Drinking {EPA 2013 2013 PAG 2013 PAGTn 2013 PAGTm (EPA 2013

Radionuclide Water PAG fn 26) fur 25) 27} 24a) PAG i 24b)
lodine-131 2829 2829 27027 1532 90 2703
Strontium-90 828 828 676 541 34
Cesium-137 68 68 270 162 1.35
Plutonium-239 49 49 90 3.6 1.8

Second vertical column, “Obama proposed Drinking Water Page” should read PAGS not

Page

5. EPA incorporates 1998 guidance allowing extremely high contamination of food, despite

internal EPA criticism of doing so which said it would produce a cancer in every fifticth
person so exposed.

6. EPA incorporates the DHS PAGs for dealing with long  -term cleanup from a nuclear

weapons explosion and applies it to any kind of release. The DHS PAG is based on
"optimization" and contemplated permitting long -term doses as high as several rem per

year. The new PAG is tied to the NCRP new guidance which would allows doses up to 2

rem per year over a lifetime (the equivalent of about 1000 extra chest X-rays every year,

or 3 X-rays every day of your life from birth to death). EPA's estimate of a 70 -year

13
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lifetime exposure at that level would be one in every six people exposed would get a

cancer (the risk coefficient they use is different for exposure over a lifetime t han for
earlier years because of the elevated risk at younger ages

The associated NCRP guidance on implementing the PAGs for long term cleanup

recommends radionuclide concentration levels so high that they would allow

concentrations for strontium-90, for example, hundreds of thousands of times higher than

the EPA's official Preliminary Remediation Goals for the same exposure scenarios. They
would produce cancer risks using EPA's risk figures in the several cancers per ten people
exposed, orders of magnitude outside the long-held acceptable risk range.

In essence, the PAGs and the documents associated with them are saying nuclear power
accidents could be so widespread and produce such immense radiation levels that the
government would simply abandon most cle anup obligations and force people to live
with exposures so high that extremely large fractions of the exposed population would

get cancer from the exposure.

Troubling in a different fashion, EPA buries the “bad stuff” in footnote references to a
whole series of other documents so it is hard for a lay reader to see the troubling things
EPA has done. EPA thereby has made the PAG manual itself essentially useless in a real
accident. It was supposed to be a stand-alone, clear document that a first-responder could
take off the shelf, look up a table in it, see if a radiation level exceeded a PAG and if so
undertake the protective action described therein.  But all of that is now removed from
the PAG document.  Instead, there are footnotes to URLSs for numerous referenced
documents, most of which are contradictory, so that the PAG does not achieve its

intention that is to be useful in providing some guidance.

Furthermore, EPA is statutorily mandated to produce the PAGs and other radiation

guidance for the rest of the federal family and historically has viewed DOE and NRC as

not sufficiently protective in radiation matters. The PAG now abdicates EPA's

responsibility to come up with guidance and instead references almost exclusively

documents from DOE that EPA has historically opposed. For example, it now directs the

use of DOE's Operational Guidance document which uses cleanup concentrations

hundreds of thousands of times higher than EPA's official concentrations. Rather than

14
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use its own conversions from conce ntration to risk, EPA now defaults to DOE's models,
documents, and values with which it has long disagreed as technically not defensible and
not sufficiently protective. But at the end of the day, no emergency responder will have a
Protective Action Guide that is useable. If it were used, however, it would allow doses to

the public so far outside the range ever considered acceptable as to be deeply disturbing.

Iv. EARLY PHASE PROTECTION ACTION GUIDANCE
The Draft PAG's guidance is insufficient or incorrect for: dose that triggers evacuation,
discussed above; potassium iodide; omission of the importance of stockpiling 3-M face masks;

and apparent confusion over the requirement for, and role of, Reception Centers.

Potassium lodide, KI (Draft Section 2.3.4)

Kl is FDA approved: It is stockpiled around the world and recommended by experts such
as: the World Health Organization; the National Academies of Sciences ® that acknowledged KI’s
efficacy and that it may be necessary beyond 10 -miles; American Thyroid Associati on; the
International Atomic Energy Agency; President Carter’s Kemeny Commission; Federation of
American Physics; U.S. Public Interest Group. Although adverse reactions are possible, but rare,
to those allergic to iodine; however, unlike exposures to radia tion, no long term negative effects

or fatalities are on record.

Contrary to FDA and the above listed organizations, the EPA PAG improperly blows out of
proportion KI’s supposed contraindications, indicating a strong bias to discourage its use -

politics over science. For example, EPA says that:

Some people should not take KI . As a rule, individuals with known allergy to
iodine or with pre-existing thyroid disease (e.g., Graves’ disease, thyroid nodules,
Hashimoto’s thyroiditis) that might predispose th em to adverse reactions should
avoid KI. (Draft, pg., 20)

FDA, in contrast, says that individuals with known allergy to iodine or with pre-existing
thyroid disease should be treated with caution; EPA says that they “should avoid KI.

* Distribution and Administration of Potassium lodide in the Event of a Nuclear Incident, 2004

15

ED_001057_00006709



KI-Time Sensitive: The Draft EPA Guidance avoided to make clear’ that because K1 is time
sensitive, it must be stockpiled ahead of time and taken so that it can be administered at the

carliest possible time. The Final PAG needs to correct this omission.

Distance to Stockpile K I: The Draft makes no recommendation or mention of the distance
from reactors that KI should be stockpiled. The Bioterrorism Act’s Section 127, for example,
called for stockpiling KI out to 20 miles from a reactor site. It was never implemented for purely

political reasons despite the fact that NRC stockpiles KI for its employees.

The reason to provide KI in the 10 -20 mile zone is because of the possibility of inhalation
during an accident of significant consequence. For example, Dr. Temeck (FDA representa tive to
NRC’s KI Core Group Meeting, Tempe Arizona, March 4, 1999) stated that exposure to children

after Chernobyl resulted from “a combination of inhalation and ingestion.”

NRC’s NUREG-1633 points out that radioactive iodide can travel hundreds of mil es on the
winds. An increase in cancer caused by Chernobyl was detected in Belarus, Russia and Ukraine.
Notably, this increase, seen in areas more than 150 miles from the site, continues to this day and
primarily affects children who were 0-14 years old at the time of the accident. . .the vast majority
of the thyroid cancers were diagnosed among those living more than 31 miles from the site. The
2001 figures showed 11,000 thyroid cancers at 31 miles. Again, “Exposure to children after

Chernobyl resulted from “a combination of inhalation and ingestion.”

NRC's NUREG/CR 1433 said that for children, the following dangers might occur from the

inhalation of nuclear materials after a massive core-melt atmospheric accident (like Chernobyl):

Approximate Dangers of a Core-Melt Atmospheric Accident for Children

ID Mean Thyroid Dose ]Probability of Thyroid Damage to Exposed

IDistance in Miles {rem) for Exposed Children Located Outdoors if not Protected by
Children Outdoors* IStable Iodine (like KI)

1 26,000 100%

5 11,600 100%

? See Draft PAG, for example, at pgs19-20, 33
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10 6,400 100%
D5 2,200 80%
50 760 26%
100 200 7%
150 72 ; 2%
200 32 1%

Therefore EPA’s Final PAG should advocate stockpiling KI to at least 20 miles, and that
both the Federal Government '* and states have K1 stockpiles located so as to provi  de Kl in a

timely manner to those without it.

Pilgrim Watch incorporates in full the comments on Potassium Iodide submitted on this

docket by Peter Crane, Seattle Washington.
Face Masks

The PAG says that “breathing air filtered through common household it ems (e.g., folded
handkerchiefs or towels) may help reduce exposures from contamination on the ground. (General
Guidance for Evacuation and Sheltering in pace, pg., 17) Instead, PW recommends that the Final
EPA PAG recommends stockpiling face masks in publ ic shelters, schools; and that emergency
planners include face masks in their public education literature. The PAGs advice is not practical
for school children and the rest of the public for that matter. Imagine a mother leaving a shelter
with two small ch ildren to drive to the Reception Center for monitoring, decontamination and
relocation instructions. How possibly can she drive and cover her and her children's mouths?
Also, masks may be useful inside shelter locations, because shelters cannot be 100% eff ective in
eliminating dose. The basic 3-M (N-95) type masks screen out >0.1 microns and are inexpensive.

They come in child and adult sizes.

' The U.S. Strategic National Stockpile stopped purchasing KI (Washington Post, April 7, 2011)
17

ED_001057_00006709



Reception Centers- Monitoring & Decontamination

Section 2.31 says that “A decontamination Station, with simple d econtamination actions,
may need to be collocated at shelters during the pre -evacuation period.” The language is
confusing for reactor accidents. Radiological emergency plans for nuclear reactors require
Reception Centers located outside the EPZ. NUREG -0654, J -12 says that Reception Centers
shall monitor 100% of the population within 12 hours. Therefore the Reception Centers must be
equipped with sufficient monitors (portal and hand monitors), have capability to decontaminate
as required, and provide towe s and clothing or coveralls for the public to wear after

decontamination. The Final PAG must make this clear.

Similarly, Radiological Emergency Workers Monitoring and Decontamination Stations

must be located outside the EPZ and equipped to monitor and decontaminate.

Vehicles arriving at the Reception Centers or REWMDS also must be wiped down so as

not to spread contamination to clean arcas. The PAG is silent on REWMDS.

V. INTERMEDIATE PHASE (CHAPTER 3)

The Draft says that “The principal protective actions fo r reducing exposure of the public

to deposited radioactive materials are relocation, decontamination and time limits of exposure.”
A. Relocation

The Draft says that relocation should be based on 2 rem (2,000 millirem) over the first year
of exposure and afte r the first year, the PAG relocation standard is 0.5 rem (500 millirem).
(Draft, pgs., 7, 50)

The PAG eliminates the existing relocation limit of 5 rem cumulative dose over 50
years, saying it might conflict with their long -term cleanup approach , which in the new

associated guidance from NCRP would allow cumulative 50 -year doses of 100 rem, twenty -fold

higher. Even thirty years exposure at the 2 rem/year figure would, by EPA's own official risk

estimates, result in an excess cancer in every eighth person exposed; orders of magnitude higher

risk than EPA has ever considered acceptable
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B. Decontamination & Cleanup

The key points to reduce exposure of the public in both the intermediate and late phase are

not properly addressed. They include, for example:

e Meteorological modeling with expanded meteorological/radiological data to provide for
more accurate/realistic dose estimates that can help with disaster recovery, clean -up
(discussed in the foregoing);

s Capability to decontaminate - hosing buildings and plowi ng under fields does not
decontaminate but simply moves the contamination from one place to another;

e Waste disposal, admitted to be impossible in a severe reactor accident but shifting
responsibility to the state and local community is not the answer, either; and

e Updated dose estimates based on BEIR VII and geared to the most vulnerable  -women
and small children.

s Avoided is a discussion of what federal agency is in charge and who pays.

DECONTAMINATION/CLEANUP- NOT PROPERLY ADDRESSED
The EPA Draft never ch allenges current NRC/FEMA assumptions reflected in NRC’s

consequences models that:

o Underestimates both the size of the area likely to be contaminated, and the extent of
contamination.

o Underestimates how long cleanup and decontamination will take.

e Ignores that forests, wetlands, and bodies of water essentially cannot be cleaned up or
decontaminated and in turn runoff will re-contaminate cleaned areas.

s Ignores that the technologies needed for cleanup have not even been developed.

s Underestimates the huge vol ume of waste; and slides over the fact that there are no
available disposal options.

e Ignores there is not even a clear-cut cleanup standard -guidance not regulation.

e Assumptions are based on estimates of what is required for nuclear weapon cleanup, rather
than the very different problems presented by nuclear reactor accident - micron size and

volume.
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s Minimizes consequences by assuming a straight  -line Gaussian plume model, ignoring
aqueous discharges, and ignoring that an accident can persist over many weeks and
months.

e Underestimates the time that decontamination will take. Technologies to cleanup have not
been developed; current cleanup methods used in Japan and assumed in US models do not
work- hosing down buildings and plowing under fields. They are based on nuclear
weapons cleanup that is a different from cleanup after a nuclear reactor accident. Many

radionuclides, like Cs-137, have long half-lives.

The Contaminated Area

The cost of cleanup fundamentally reflects the size of the area contaminated, and t he
level of contamination. A year ago, the Japanese press reported that the Fukushima accident
contaminated 13,000 square kilometers (an area nearly equivalent to the size of Connecticut
(land area and water). The contaminated area extended in all directi ons and at considerable

" The Japanese Ministry of Education, Culture, Sports, Science and

distance from the site.
Technology (MEXT) map showed the spread of radiation from Fukushima across 10 prefectures,
including Tokyo and Kanagawa. '* Also so far as Pilgrim Watch (hereinafter "PW") knows, no
one has even attempted to calculate how much of the Pacific Ocean and connecting waters have
been contaminated by aqueous discharges and those impacts on the size of the area

contaminated, impact on cleanup and human health from consuming fish and seafood.

Beyond "how large an area," is the question of "how contaminated?" The level of
contamination in the affected areas depends on both the size of the release at any point in time,

and also on its duration. The Fukushima release has continued for months.

The basic lesson to be learned from these simple facts is that any r emotely adequate

consequence analysis must take into account the very real likelihood of a large level release that

! Estimated 13,000 square km eligible for decontamination Asahi.com (Asahi Shimbun), Oct 12, 2011
12 Mainichi News, hitn:/mdn.mainichi.ip/mdnnews/news/20111007p2a00m0na009000¢.html; Gov't radiation info
in English http://radioactivity.mext.go.jp/en/
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continues for a long period of time and contaminates many thousands of square miles. The EPA
Draft and current NRC economic analyses unreal istically limit the duration of the radioactive

release, the size of the affected area, and the radiation source.

aANNTrNL YQA onn
U VUL

MACCSY? Timitg 1]
approve iVi Ly i S1

more than four (4) days, if the user chooses to use four plumes occurring sequentially over a four
day period.” A longer release such as that at Fukushima will cause offsite consequences that will
increase contamination, and result in required re ~ -decontamination, and significantly increase
cleanup costs and the overall cost-benefit analyses.

Size of Affected Area. How large an arca will be contaminated, and where that area is likely to

be, depends on assumptions made about the radioactive plume. Fukushima showed that the
plume did not travel simply in a straight -line.'* Fukushima also showed that releases can extend
for weeks and months and thereby the plumes will travel in variable directions. Rascal also
assumes a Gaussian plume in the near field and a segmented Gaussian plume in the far field.

V.

This ignores that winds are co mplex and variable near large

bodies, along rivers, and hilly

terrain so that a much larger geographic area, in multiple directions, is impacted. EPA needs to

incorporate these lessons in the final PAG.

Non-Atmospheric Releases . Fukushima also showe d that contamination is also spread by
aqueous discharges. In Japan enormous quantities of contaminated water flowed into the Pacific

Ocean as result of “feed and bleed” and from runoff into g eams and other water

bodies from contaminants deposited by atmospheric releases on land.

What Can't Be Cleaned -up? Lessons learned from Fukushima show that forests, water and

shorelines, for example, cannot realistically be cleaned up and decontaminated. For example the

Japan Times reported in September 2011" that

In August, the government acknowledged difficulties in removing soil and ground
cover from the forests, due mostly to the volume of radioactive waste that would be
generated by the effort.

13 NUREG/CR-6613 Code Manual for MACCS2: Volume 1, User’s Guide, 2-2
' Gov't radiation info in English http://radioactivity. mext.go.jp/en/
15 Institute probing radioactive contamination of Fukushima forests, Japan Times,, Sep. 17, 2011
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"Huge volumes of soil and other (contaminated) items w  ould be involved because
the forests occupy a huge area."

The government effectively shelved any approach to decontaminating forests when it
said that removing both the contaminated soil and compost materials would strip the
forests of important ecological functions, including water retention.

Real world experience also shows that bodies of water, such as the Pacific, cannot be cleaned up
either. Further, ocean currents may re -circulate the contamination for years contaminating and
re-contaminating beaches and marine life increasing costs from a continuous need to cleanup and

pay for damaged to the environment'®.

Waste Volume and Disposal

Lessons learned from Fukushima show that the Japanese Environment Ministry expects
the cleanup to generate at least 100 m  illion cubic meters (130 million cubic yards) of soil,
enough to fill 80 domed baseball stadiums. '”. The Yomiuri Press reported that d  isposal sites
refuse to accept 140,000 tons of tainted waste. '° Because there is no available storage for the
high volume of waste and no community willing to host the disposal site, " waste is piling up and

and property. 2° The problem

run-off from it contaminates and re  -contaminates g
cannot be solved soon because the technology is not there and cesium ~ -137 takes 30 yea s to

decay one half-life.”!

The Japanese Government's clean -up budget for the next two years is $14 billion; the

NRC's estimate is nowhere near that.

The Draft PAG passes disposal to the states and local communities: and it assumes that

cleanup can be quickly accomplished. After Chernobyl, authorities quit trying to clean-up after 4

years.

16 Fukushima's radioactive sea contamination lingers, Andy Coghlan, New Scientist, Sept 30, 2011; Radioactive
cesium may be brought back by Ocean in 20-30 vears , Tokyo Times, 09.16.11

" Tbid

18 Daily Yomiuri - Disposal sites refuse to accept 140,000 tons of tainted waste March 4, 2012

' Mainiichi Press, Residents near Fukushima mountains face nuclear recontamination every rainfall, October 11.
2011

% Tbid

! bid
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There is no excuse for ignoring waste storage, and Fukushima proved (and continues to
prove) that latter is a pipe -dream. Even optimistically assuming an available radi oactive waste
repository, it seems unlikely that there would be a sufficient quantity of transport containers, and
many communities will quite certainly object to the millions of tons of hazardous materials being
transported through them.

The EPA Draft si mply passes the buck. It acknowledges that “incidents that create large
volumes of waste from a wide  -scale radiological incident would likely overwhelm existing
radioactive waste disposal capacity in the U.S.” (Draft, pg., 69) Therefore it concludes that,
“Following a nuclear incident, the states bear primary responsibility to identify and provide
waste management options, including disposal capacity.” (Ibid) The Draft incorrectly implies
that there can be a solution. It says “safely managing and disposing of radioactive waste will
require pre-planning at all levels of government and careful coordination with stakeholders at all
stages of the decision-making process.” (Ibid) It is time for EPA to pull “their big -boy pants up”

and admit there is no solution.

Technologies for Cleanup Not Developed - Current Methods Ineffective

Cleanup methods used in Japan, and assumed in the Draft PAG, do not work. Hosing
down buildings and plowing under fields does not remove contamination. It simply moves it to

another place, such as the

o reappear at a later date and require more monies to
either start again or bare the cost. For example, plowing will move the radiation to below the root
zone for crops or reduce root uptake and food doses to the consumer of such crops. Thus, it
cannot be said that the decontamination strategies identified remove the radiation from the
environment. Also the fact that cesium is soluble, which means that precipitation events or fire-
hosing can actually facilitate cesiumbinding to structural surfaces or spread it into a community’s

infrastructure (e.g., sidewalks, gutters, drains, sewer pipes) and ecosystem (e.g.

streams, lakes, reservoirs).” The ability of cesium and other fission products to bind to surfaces

. . 23
is especially pronounced for porous or rough surfaces.

2 Chanin, D.; Murfin, W. (1996). Sife Restoration: Estimation of Attributable Costs from Plutonium-Dispersal
Accidents, SAND96-0957, DE9601166, Sandia National Laboratories. Original 300-dpi OSTI version available at:
http://chaninconsulting.com/downloads/sand96-0957.pdf (10.4 MB), OCR-readable courtesy S. Aftergood, FAS, E-
12.

3 Ibid, 5-8, E-1, E-3, E-4, E-8, E-11
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A reasonable question is why the EPA, FEMA, NRC and Japanese authorities assume
hosing and plowing under fields is cleanup. The likely, and unacceptable, answer is that the
needed technologies for clean up have not been developed - their development is predicted to be
decades down the road - and the that cost of actually removing all of the contamination too big to
even think about - far more than the $14 billion budgeted through 2014 by the Japanese
government. However, the fact that the cost of any real clean -up is unimaginable is no excuse

for the EPA to relax standards and allow folks to stay or move back to their communities.

The Faulty Premise of the Clean-Up Model**

Cleanup assumptions are based on  WASH-1400; and WASH -1400, that in turn, were
based on clean up after a nuclear explosion. Cleanup after a nuclear bomb explosion is not
comparable to clean up after a nuclear reactor accident and assuming so will underestimate the

task.

Particle Size : N uclear weapon explosions result in larger -sized radionuclide particles;
reactor accidents release small sized particles. Decontamination is far less effective, or even
possible, for small particle sizes. Nuclear reactor releases range in size from a fracti onofa
micron to a couple of microns; whereas nuclear bomb explosions fallout is much larger - particles
that are ten to hundreds of microns. These small nuclear reactor releases get wedged into small
cracks and crevices of buildings making clean up extrem  ely difficult or impossible. Further
reactors release Cs-137 that are no only small particles but soluble. Cestum particles are capable
of ion exchange with sodium and potassium in materials such as concrete and migrate over time

into the interior and cannot be washed off. Plutonium on the other hand is insoluble.

Mass Loading: Nuclear weapon explosions result in fallout involving large mass loading
where there is a small amount of radioactive material in a large mass of dirt and demolished
material. Only the bottom layer is in contact with the soil and the massive amount of debris could
be shoveled, swept up with brooms or vacuums resulting in a relatively effective, quick and
cheap cleanup that would not be the case with a nuclear reactors fine particulate . The Japanese

are learning this the hard way, as those in Chernobyl before had discovered.

2 Chanin, D.; Murfin, W. (1996). Site Restoration: Estimation of Attributable Costs from Plutonium-Dispersal
Accidents, SAND96-0957, DE9601166, Sandia National Laboratories. Original 300-dpi OSTI version; NYS000241,
December 21, 2011, Pre-filed written testimony of Dr. Francois J. Lemay, NYS Contention 12-C,
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Type Radiation Released : In addition, a weapon explosion results innon  -penetrating

radiation so that workers only require basic respiration and skin protection. This allows for
cleaning up soon after the event. In contrast a reactor release involves gamma radiation and there
is no gear to protect workers from gamma radiation. Therefore cleanup cannot be expedited,

unless workers health shamefully and unethically 1 s ignored. Decontamination is less effective

with the passage of time.

Clean-up Standard

How clean is clean? The cleanup standard will be determined by what seems possible - how
much it will cost and what the public will accept - not, as it should, by public health

considerations.

In the United States, a range of one in a population of ten thousand to onc in a
population of one million excess cancer incidence outcomes is generally considered
protective for both chemical and radioactive carcinogenic cont  aminant exposures.
The range is the regulatory standard generally used in the context of EPA superfund
response actions...A similar range risk may not be practically achievable for major
incidents that result in the contamination of very large areas. In maki  ng decisions
about cleanup goals and strategies for a particular event, decision makers must
balance the desired level of exposure reduction with the extent of the measures that
would be necessary to achieve it, in order to maximize overall human welfare.

While it may take many years to achieve final cleanup levels, a timely return to
normalcy, including re -occupancy and viable community, will require a more
flexible, iterative and inclusive. (Draft, pg., 53)

Likewise, firm standards were not pre  -setin Ja pan prior to the accident. Real world
experience there shows that the public will not tolerate a relaxed standard, unless misled b
government agencies. The public expects cleanup to reach pre -accident levels.” The same will

be true here.

The economic cons equences of a radiological event are highly dependent on cleanup
standards and cleanup costs generally increase dramatically for standards more stringent than

500 mrem/yr. This was shown true by two studies commissioned by the US Department of

% In One Japanese City. Hot Spots to Avoid, Wall Street Journal, Phred Dvorak, Sept 3, 2011
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Homeland Security for the economic consequences of a Rad/Nuc attack. Although considerably
more deposition would occur in reactor accident, magnifying consequences and costs, there are

important lessons to be learned from these studies.

Barbara Reichmuth’s study, Ec  onomic Consequences of a Rad/Nuc attack: Cleanup

~ct DONS 26 Tohia 1 Qumary TInit Cacta
ost, 2005, labic 1 Summary Unit Costs

&

r D &D
(Decontamination and Decommissioning) Building Replacement and Evacuation Costs provides
estimates for different types of areas  from farm or range land to high density urban areas.
Reichmuth’s study also points out that the economic consequences of a Rad/Nuc event are highly
dependent on cleanup standards: “Cleanup costs generally increase dramatically for standards

more stringent than 500 mrem/yr.”

A similar study was done by Robert Luna Survey of Costs Arising from Potential

2

Radionuclide Scattering Events, 27 concluded that,

...the expenditures needed to recover from a successful attack using an RDD type
device ...are likely to be significant from the standpoint of resources available to
local or state governments Even a device that contaminates an arca of a few hundred

acres (a square kilometer) to a level that requires modest remediation is likely to

%6 Economic Consequences of a Rad/Nuc attack: Cleanup Standards Significa ntly Affect Cost Barbara Reichmuth,
Steve Short, Tom Wood, Fred Rutz, Debbie Swartz, Pacific Northwest National laboratory, 2005

27 Survey of Costs Arising From Potential Radionuclide Scattering Events, Robert Luna, Sandia National
laboratories, WM2008 Conference, February 24-28, 2008, Phoenix AZ
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produce costs ranging from $1 OM to $300M or more depending on the intensity of
commercialization, population density, and details of land use in the area.” (Luna,

Pg., 6)

In essence, the PAGs and the documents associated with them are saying nuclear power
accidents could be so widesp  read and produce such immense radiation levels that the
government would simply abandon most cleanup obligations and force people to live with
exposures so high that extremely large fractions of the exposed population would get cancer
from the exposure. He re, EPA's Draft PAG totally abdicates its responsibility to protect public

health and the environment, not to mention morality.

The Drinking tandard is discussed above, Section II.

VH. LATE PHASE (CHAPTER 4)

There is overlap be tween the intermediate and late phase. In  essence, the PAGs and the
documents associated with them are saying nuclear power accidents , based on real -world
experience in Japan, could be so widespread and produce such immense radiation levels that the
government would simply abandon  current exposure limits finding them not achievable  and
advise people to live with exposures so high that exposed population would get cancer from the

exposure, especially the most vulnerable- fetus, children, women and the sickly.

The Draft PAG acknowledges that clean  -up and decontamination is an enormously
expensive job, extending over decades, and the volume and toxicity of wastes from a wide -scale
radiological incident is likely to overwhelm existing waste capacity in the U.S. (pgs. 60, 61, 69).
Therefore they pass responsibility for the impossible task of dealing with the waste to states;
although, the federal government, not the states, have responsibility for assuring the safe
operations of nuclear reactors and security. The federal agencies blew it and now the states get

responsibility for the “orphaned” waste.

Further the EPA Draft PAG, like NRC, fails to acknowledge that the technology for real
cleanup does not exist. As explained, hosing down buildings and plowing under f iclds does not

clean-up or decontaminate.
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Last the section makes clear that the fundamental issues of clean up that: (1) neither the
EPA, nor NRC , nor FEMA is responsible for clean-up; (2) that the cleanup standards that will
determine what clean-up is required (and hence its cost) have not been defined; and (c¢) that no
funding source has been identified. These three core points were identified in an Inside EPA
mvestigative report in 2010- Agencies Struggle to Craft Offsite Cleanup Plan for Nuclear Power
Accidents, by Douglas Guarino, Associate E ditor. The report is available on line ** or PW can
make the report available, including emails obtained by Inside EPA by FOIA. The report says
that:

EPA, the Nuclear Regulatory Commission (NRC) and the Federal
Emergency Management Agency (FEMA) are struggling to determine which

agency -- and with what money and legal authority -- would oversee cleanup in the
event of a large-scale accident at a nuclear power plant that disperses radiation off
the reactor site and into the surrounding area.

The FOIA documents indicate that the agencies began discussions in 2009 after NRC
informed the other agencies that it does not plan to take the lead in overseeing such a
cleanup; and significantly that money in the Price Anderson Act, an industry-funded insurance
account for nuclear accidents, would likely not be available.  Sece the documents
obtained by /nside EPA (Part 1 and Part 2) under the Freedom of Information Act (FOIA, Part
1, July 27, 2010 Draft White Paper, developed by Jeftf Blizzard (USEPA).

Until this is resolved — who is in charge, who pays, and what are the cleanup standards- the
Final PAG should not be issued.

Who'’s In Charge — Who Is Responsible?

The Draft PAG Manual makes clear that no federal agency is in charge (section 4.1.6) -
“federal departments and agencies may coordina  te”(pg., 55); “Under the NRF and NDREF,
FEMA may issue mission assignments to the involved federal agencies, as appropriate” (pg., 56)

“NIMS was developed specifically for emergency management and may not be the most

28 http://environmentalnewsstand.com/Environmental-NewsStand-General/Public-
Content/agencies-struggle-to-craft-offsite-cleanup-plan-for-nuclear-power-
accidents/menu-id-608.html
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efficient response structure for long -term cleanup (pg., 57); “Issues that cannot be solved at the
IC/UC or Unified Area Command level may be raised with the Joint Field Office (pg., 57); etc.
“May” does not coordinate and take responsibility for getting the job done. Consequently
without clear delegated authority, the job will drag on and not get done. The longer cleanup
takes, probability is increased that resuspension will carry contaminants further afield and at the

same time drive contaminants deep in the soil and

History-Avoiding Federal Agency Responsibility

Disagreements over what government agency is in charge were documented in an

investigative report by Inside EPA in 2010. It showed that:

EPA’s Role: According to the Inside EPA investigative report, a July 27, 2010 white
paper was never completed amid disagreements between EPA staff over what authority the
agency may or may not have to clean up after a nuclear power plant accident. The paper
cited Superfund as a possible source of cleanup funding — either throu gh EPA's
appropriation-driven Superfund trust fund or the agency's authority to sue parties responsible
for contamination under Superfund law. But significantly EPA staff disa gree on whether
Superfund is applicable to clean up after a nuclear power plant accident, calling into question its

viability as both a source of funding and cleanup authority.

Some at EPA contend that “special nuclear material from a nuclear incident” is exempt
from the types of toxic releases governed by Superfund, according to the documents. Others
suggest that such mat erial is typically commingled with chemicals a nd other radioactive
materials that are covered by the law, meaning EPA would be able to assert its Superfund

authority to conduct a cleanup.

In internal e-mails, other EPA staff provides examples of instances where the agency has
been involved with cl eanups at nuclear power plant sites due to the sites being contaminated
with  chemicals. But Jean Schumann,a lawyer in EPA’s Office of Emergency
Management (OEM), criticized suggestions that the presence of chemical contaminants gives

the agency the authority to clean up after a nuclear power plant incident. In one August 5 e-
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mail, Schumann argues it is uncertain whether Superfund law gives EPA such authority when
radioactive substances from the accident are commingled with other contaminants. “I think

there is enough uncertainty still on what the 'release’ exclusion means.”

NRC'’s role: Some federal officials previously assumed NRC had authority and would

o tha 1and agonecy Havraver ancarding 40 tha TOT Titnant
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said that it was not the lead agency and tried to “pass the ball” to EPA, suggesting EPA

would be the appropriate agency to lead such an effort. But, as said above, in an August 5,

2010 email, EPA’s Ms. Schumann said that it was uncertain whether Superfund Law gives
EPA such authority when radioactive substances from the accident are commingled with o ther

contaminants. In the draft white paper

FEMA'’s Role: While NRC and FEMA require nuclear plants to have emergency
response plans, it is not clear these plans extend beyond the initial aftermath of an
accident or apply to radiation dispersed over large areas, the documents say. The government's
emergency response authorities under the Stafford Act, for instance, expire

60 days after an incident, the draft document notes.

U.S. President: A Presidential declaration of an emergency “leads to rather limited
financial assistance being made available through FEMA” and a “potentially more use ful
Presidential declaration of a major disaster” appears limited to “natural events,” the document
said.

States Responsibility: It is apparent that because, “waste resulting from a large scale
incident would likely overwhelm current disposal capacity” (pg., 60), “[flollowing a nuclear
accident, the states bear primary responsibility to identify and provide waste management

options, including disposal capacity.” (pg., 69)

Stakeholder Involvement: The section talks about opportunities for stakeholder
involvement (pgs., 51, 52, 54-56) but it is our understanding that EPA is the only Federal

Agency that requires stakeholder involvement. Therefore if EPA has a “say” in this regard,
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cleanup will take longer; if, on the other hand, EPA remains not the responsible lead party, then

meaningful involvement is not guaranteed.

Who Pays Or Where Is The Money Coming From?

Price Anderson: the industry-funded account established under the Price Anderson Act,
which Congress passed in 1957 in an effort to limit the industry's liability, would likely
not be available to pay for such a cleanup. The account likely could only be used to provide
compensation for damages incurred as the result of an accident, such as hotel stays, lost wages
and property replacement costs, the documents show, leaving federal officials unsure where the

money to pay for a cleanup would come from.

Evidence — Emails Obtained by Inside EPA’s FOIA Request
The following excerpt from Stuart Walker’ email, EPA, says that “The insurance funds are not

used to cover cleanup costs associated with the incident.”

Evidence — Emails Obtained by Inside EPA’s FOIA Request

The following excerpt from Stuart Walker’ email, EPA, says that “The insurance funds are not

used to cover cleanup costs associated with the incident.”

Stuart Walker/DO/USEPALS
Charles Ommmm}DCMEPNUB@EM
07/30/2010 06:54 PM
Upcoming political leve!l (AA, Admi mstmor maybe %ama}%eﬂ} exercises ﬁmeerganay and late
phase cleanup ozxamm on Nuclear Power Plani Incident
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The following except from the July 27, 2010 Draft White paper says that, “ NRC also
indicated the Price Anderson Act would be unable to pay for environmental cleanup after the
nuclear power plant inci dent only for compensation for damages incurred (e.g., hotel stays,

replacement costs for property and personal items, lost wages etc.
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NRC-FEMA-EPA White Paper:
Potential Authorities snd/or Funding Sources for Off-site Clennup Fuliowwg a
Nuclear Power Plant Incident

Background:
s The Environmental Protection Agency (EPA), the Nuclear Regulatory Commission

ANRC), and the Federal Emergency Management Agency (FEMA) began a series of
quamriy miegtings in 2009 1o dzscu